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This paper follows Neely's (2002) approach in examining trading rule returns in 
the foreign exchange market. We compare the efficacy of the Relative Strength Index 
(RSI) vis-a-vis the Moving Average (MA) trading rules on the daily exchange rates 
for five currencies with the U.S. dollar and six cross-rates. The results indicate that 
the trading rules can yield positive risk-adjusted returns in the DEM/USD and 
JPY/USD, and the profitability of these trading rules is positively related to central 
bank interventions. The results also support the efficiency in the European cross-rate 
market. Investigations in foreign currencies and cross-rates suggest that the impact of 
interest rate differential on the trading rule return is immaterial. 
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1. Introduction 
Efficient Market Hypothesis (EMH) states that a security's price fully reflects all 
available information of the asset. The current price is therefore the best predictor of 
the future price. Technical analysis, which investigates price history, is without merit 
in this sense. 1 
Technical analysis refers to the design of trading rules and indicators, and the 
application of those indictors to make long or short decisions for an underlying asset. 
For example, we can set the average price of the last ten days of a certain stock as a 
10-day Moving Average rule. If the current price of the stock is higher than or equal 
to the average price, then we buy the asset, otherwise a sell signal is triggered. 
Technicians believe that history repeats itself, and they look for recurring price 
patterns. They make trading decisions by identifying changes in trends at an early 
stage and then maintaining such posture until a reversal of that trend is indicated.^ 
Technicians hold a belief that the stock price adjustment will not be immediate, and 
expect to make profits from using trading rules. Hence the profitability of those rules 
is generally considered as evidence against the Efficient Market Hypothesis. 
In fact, technical analysts do not necessarily disregard the fundamental 
1 More specifically, this paragraph refers to the Weak-form Efficient Market Hypothesis. 
2 Martin J. Pring, Technical Analysis Explained, 2"'' ed. (New York: McGraw-Hill Book Company, 
1985), 2. 
valuations. Many of them may believe that the security price would eventually reach 
its true value. They disapprove the impact of fundamental forces that are fully 
incorporated into the stock price, and try to search for shifts in fundamental values. 
When the price adjusts to a new equilibrium, technicians exploit trends or price 
changes. 3 
Popular trading rules in the literature include Moving Average (MA), Relative 
Strength Index (RSI), Filter Rules, etc. Technical analysts use these kinds of rules to 
form some indictors, which are regarded as signals to make long or short decisions. 
To a certain extent, the way to devise trading rules or strategies is neither standardized 
nor scientific. For instance, the window width applied in the trading rule is quite 
arbitrary, depending on the preference of the user. It is not easy to explain why a 
moving average of 50 days is applied, but not a moving average of 51 days. The 
consensus in evaluating technical trading strategies is that the rules should be fair and 
popular, and do not involve subjective judgment (Neely, 1997). This helps to answer 
why simple rules like Moving Average or Relative Strength Index attract more 
attention than other practices. 
Neely (2002) showed that the Moving Average (MA) 150 trading rule generated 
profits in the foreign exchange market. The analysis concluded that the market was 
3 Zvi Bodie, Alex Kane, Alan J. Marcus, Essentials of Investments, 4"" ed. (New York: 
McGraw-Hill Book Company, 2001)，477. 
inefficient. This paper reexamines Neely's (2002) study. In addition, a new trading 
rule (the Relative Strength Index) and new exchange series (the British Pound) are 
included in testing. 
The data consist of the U.S. dollar (USD) quotes for the Australian dollar (AUD), 
Swiss Franc (CHF), Deutsche Mark (DEM), Japanese Yen (JPY), and British Pound 
(BP). This study tests the profitability of the Moving Average (MA) and Relative 
Strength Index (RSI) rules on the foreign currencies against the USD. Similar to 
Neely (2002), we followed LeBaron's (1999) procedure to calculate the returns after 
removing government interventions. ^ We extend Neely's (2002) research by 
examining the impact of interest rates on the trading rule returns. The results show 
that the RSI and MA rules yield positive risk-adjusted returns in the DEM/USD and 
JPY/USD. The RSI is generally more profitable than the MA for the DEM/USD, 
while the MA is more profitable for the JPY/USD. Another finding is that an 
omission of interest rate differentials has little effect on the trading rule returns. The 
results also demonstrate that the size of the window of a technical rule does not play 
an important role for the profits, and a positive relationship exists between 
government interventions and the profits.^ 
4 Neely (2002) stated that he followed LeBaron's (1999) procedure to remove returns from t-1 to t 
when there is intervention at t. 
5 Neely (2002) defined intervention as transactions made by central banks, not other policies or 
comments that affect exchange rates. 
We also examine six cross-rates with similar procedures. The cross-rates involve 
CHF/AUD, DEM/AUD, DEM/CHF, DEM/JPY, JPY/AUD, and JPY/CHF. The results 
indicate that the technical rules are not profitable for the European cross-rate, but can 
be profitable in a cross-rate which involves countries in two different economic zones. 
To investigate if trading rules can generate potential profitable opportunities, this 
paper ignores transaction cost. 
Empirical tests in financial economics generally face the problems of data 
mining or data-snooping.^ As documented in Neely (1997), data mining is a practice 
in which many different rules are tested until, purely by chance, some are found to be 
profitable on the data set. In the same paper, Neely (1997) stated "the (trading) rule 
should be commonly used to reduce the problem of drawing false conclusions from 
data mining" (p. 29). We therefore focus on the simple trading rules RSI and MA, 
which are popular among market participants, in order to mitigate this problem. 
Further, following Brock, Lakonishok, and LeBaron (1992), we try to reduce the 
effects of data mining by reporting results from all our technical trading strategies.^ 
The remainder of the paper is arranged as follows: Chapter 2 briefly reviews 
researches in the literature; in Chapter 3，we describe the data used in this empirical 
6 Some of the earlier discussion on data mining or data-snooping issues includes papers by 
Jensen and Bennington (1970) and Lo and MacKinlay (1990). 
7 The periods for the daily exchange rates were chosen in a way analogous to Neely (2002). This 
shows that we have no intention to manipulate the data. More details about the data collection are 
reported in the chapter of Data and Methodology. 
study and discuss the methodology; Chapter 4 and 5 show the results of national 
currencies with the U.S. dollar and cross-rates respectively; and Chapter 6 provides a 
discussion and conclusion. 
2. Literature review 
Technical analysis has a long history in the literature. Researchers examined its 
usefulness in the currency market over decades. In recent years, evidence has 
accumulated against the market efficiency hypothesis. Sweeney (1986) made a 
thorough investigation of trading rule profitability in the foreign exchange market. 
Using daily data on ten exchange rate series from 1975 to 1980 and assuming constant 
risk premia over the sample, he showed that filter rule profits found in the early years 
of the current managed float persisted in subsequent periods. Small filters appeared to 
work better, and transaction costs did not eliminate filter returns. Sweeney (1986) also 
reported statistics when interest-rate differentials are neglected for the US 
dollar/Deutsche Mark. The results depended primarily on exchange rate behavior but 
not on interest rates. Sweeney (1986) pointed out that the key issue was not the 
absolute performance of a trading rule, but its relative results to the buy-and-hold 
strategy. While Capital Asset Pricing Model (CAPM) could be used to explain the 
filter profits, it could not illustrate the excess returns to the filter over buy-and-hold. 
The filters seemed beating the market. 
Neely (1997) tested six filter rules and four moving average rules on the daily 
exchange rates of the U.S. dollar for the DEM, Yen, Pound Sterling, and Swiss franc. 
The data began on 1 March 1974 and ended on 10 April 1997. Neely (1997) found 
that 38 of the 40 rules had positive returns over the entire sample. For the USD/DEM, 
the mean annual return to the ten rules was 4.4 percent, and the filter of 3 percent was 
the only one generating a negative return. The other 9 rules were profitable, and the 
highest annual return was 7.5 percent. The technical rule profits for this series were 
not to compensate traders for bearing excess risk. Six of the ten Sharpe ratios were 
better than the one obtained from the buy-and-hold strategy. Also, none of the CAPM 
betas estimated from the 10 rules was significantly positive, showing that there was 
no systematic risk in these rules that could explain the excess returns.^ Neely (1997) 
stated that the evidence cast doubt on the EMH. 
Olson (2004) investigated the possibility of temporary inefficiency of the market. 
He tested whether moving average trading rule returns would persist over a longer 
time period by using daily exchange rates for 18 currencies with the U.S. dollar for 
the period 4 January 1971 to 31 December 2000. The results showed that 
risk-adjusted profits were positive and statistically significant in the 1970s, but the 
profits dissipated gradually in subsequent years. Olson (2004) illustrated that the 
market had corrected its inefficiency, and was functioning in a satisfactory way since 
the trading rule profits had declined. Nevertheless, he stressed that more 
8 Neely (1997) only reported flill statistics for the USD/DM in the paper, for the results for other 
series were similar. 
investigations should be made in order to verify that the market would eliminate 
inefficiencies once economic profits were identified. 
Some economists attributed the technical rule profitability in the foreign 
exchange market to the official interventions. LeBaron (1999) used intervention series 
from the Federal Reserve and showed that Sharpe ratios for the Moving Averages for 
both weekly and daily foreign exchange series reduced dramatically after removing 
intervention periods.^ As interventions and trading rule returns may be driven by the 
same common factor, LeBaron (1999) explored different ways in which it might 
appear. The results, however, did not suggest that a common factor would be easy to 
find. The paper concluded that exchange rate predictability dropped when periods of 
the Federal Reserve activity were removed. Other studies on interventions include 
Naranjo and Nimalendran (2000)，Szakmary and Mathur (1997)，Almekinders and 
Eijffinger (1996), Goodhart and Hesse (1993)，and Davutyan and Pippenger (1989). 
More recently, Neely (2002) studied trading rule returns in the foreign exchange 
market and the timing of interventions. The analysis focused on four currencies (AUD, 
CHF, DEM and JPY) against the U.S. dollar (USD) from 1983 to 1999. The statistics 
of the MA (150) rule on daily exchange rate data showed that the mean annual returns 
were positive. Neither the Sharpe ratios nor the constant terms from a linear factor 
9 For weekly data, the window width of the Moving Average was 30. For daily data, it was 150. 
model could explain that the returns compensated market participants for bearing risk. 
When periods of official interventions were removed, the profits dropped substantially, 
implying interventions might be correlated with the technical trading rule profits. 
Neely (2002) tried to provide explanations for the correlation between the trading rule 
returns and interventions, and derived testable hypotheses in order to determine 
whether interventions generate market inefficiencies from which the technical rules 
profit. The analysis used intraday data and showed that high trading rule profits 
preceded German, Swiss, and the U.S. interventions. Neely (2002) stated that official 
intervention might not be a key reason for the technical rule profitability. 
3. Data and methodology 
3.1 Data 
This paper uses noon buying rates in New York time for the AUD/USD, 
CHF/USD, DEM/USD, JPY/USD, and BP/USD from the H.IO Federal Reserve 
Statistical Release. The periods for the daily exchange rates were chosen in a way 
analogous to Neely (2002). 
As Australian interbank overnight rate data are only available from 1 July 1998, 
the unofficial market 11a.m. call rate series in Overnight and Call Funds is used. 
Swiss call money rate data are applied in this analysis since an overnight rate series is 
unavailable.� The daily interest rate series of 30-year U.S. Treasury Bond for the 
period of 1 July 1983 to 15 February 2002 was collected from the H.15 Federal 
Reserve Statistical Release.'^ It is used as risk-free rate for calculating the Sharpe 
ratio. 12 The Reserve Bank of Australia supplied foreign exchange market intervention 
data from December 1983 to December 2002.'^ Daily intervention data for the DEM 
I thank Christopher J. Neely for provision of daily interest rate data for the DM, JPY, and USD. 
‘ ‘The Federal Reserve provided this series in business days. The interest rates (yields) were not 
seasonally adjusted, and at 30-year constant maturity, based on actively traded issues. 
12 We calculate two Sharpe ratios. The first one, following Neely's (2002) analysis, is without 
taking into account the risk-free rate. The second one considers the rate of return from a risk-free asset. 
More details about the calculations and the results of the Sharpe ratios are reported in the following 
parts of the paper. 
The exchange rate of Australian Dollar (AUD) was floated in December 1983. 
were obtained from the Deutsche Bundesbank. The Swiss National Bank offered data 
for its foreign exchange market operations from 1986 to 1995.'"^ 
Intervention data for the JPY were obtained from the Ministry of Finance Japan 
website. 15 As the Japanese intervention data begin from April 1991, trading rule 
returns after removing government operations in previous years cannot be 
calculated. 16 We therefore examine two daily exchange rate series for the JPY against 
the USD. One is dated from 1 July 1983 to 29 March 1991，without calculating profits 
after interventions.'^ The other is ranged from 1 April 1991 to 30 December 1998, 
with gains after eliminating government participations.'^ 
We also investigate the usefulness of technical analysis in six cross-rates, which 
are CHF/AUD, DEM/AUD, DEM/CHF, DEM/JPY，JPY/AUD, and JPY/CHF.�9 
Transaction cost is not considered in this study. 
3.2 Methodology 
The Swiss National Bank has not intervened on the foreign exchange market since 1995. 
15 The intervention data for Japan are obtained from the Ministry of Finance Japan website: 
http://wAvw.mof.go.jp/english/e 1 c021 .htm 
16 There are some difficulties in conducting the research. Firstly, it is inevitable to leave some 
ambiguity about the exact timing of intervention. Secondly, some data are missed or unavailable. For 
instance, in some days, the interest rates are presented, but the exchange rates are not. To avoid such 
problems of missing data, only the days with all types of data available are selected. 
17 Neely (2002) examined the daily exchange rate of the JPY/USD from 1 July 1983 to 30 
December 1998. As the intervention data for the JPY begin on 1 April 1991, we split this series into 
two and investigate these two series separately. 
18 The daily interest rate and intervention data for the BP are unavailable. 
19 Cross-rates data were obtained from computations, using daily exchange rates from the US 
Federal Reserve website. For example, CHF/AUD is a result of that CHF/USD times USD/AUD. 
Following Neely (2002)，we test the profitability of Moving Average (MA) on the 
currency market. In particular, different window widths of the Moving Average will 
be applied. Another trading rule, Relative Strength Index (RSI), will also be 
introduced.2G An examination on these two rules helps to form a fair test in this 
11 
analysis for two reasons. One reason is to mitigate the problem of data mining ； the 
other is that both MA and RSI rules are not ad hoc forecasting techniques that require 
specialists to manipulate. 
The Moving Average is defined as the average price of an asset over a given 
number of previous trading days, or mathematically speaking, 
MA{N\ =送 丨, � 
丄 、 ( = 0 
where N is the window width of the trading rule, t is the time, and P is the price of the 
asset or the exchange rate in this paper. It is easy to figure out that the MA will look 
smoother than the original price (or exchange rate) series, and a long-length MA (the 
MA with a large size of window) will be smoother than a short-length one.^ ^ We 
Logically speaking, if one specific rule provided evidence against the Efficient Market 
Hypothesis (EMH), then other rules would also support the argument. It is somewhat interesting if one 
rule casts doubt on the EMH, but the other rule does not seem beating the market. 
21 Neely (1997) documented that a rule should be widely used for not leading to false conclusions 
from data mining. This point has been discussed earlier. 
22 Neely, C.J., 1997. Technical analysis in the foreign exchange market: a layman 's guide. Federal 
Reserve Bank of St. Louis Review 79’ 23 - 38. 
typically expect a strong U.S. dollar if the exchange rate is above or equal to the MA. 
For example, let P, be the AUD/USD exchange rate and NbQ 9 days. If the present 
exchange rate is greater than the MA (9)，we will anticipate a high demand for the U.S. 
dollar in the foreseeable future. A buy action is then taken for the USD at the current 
level in order to make profits when the rate hits a peak at a later stage. In contrast, a 
sell signal is triggered when the current exchange rate is below the MA. The main 
idea is to move ahead the market and act before the market does. Therefore the rule 
concludes: 
a buy signal for the USD if >MA(N)t, and 
a sell signal for the USD i f f ) <MA(N)t. (2) 
The Relative Strength Index (RSI) is another commonly used trading rule in the 
literature. It is a ratio of the sum of all positive changes of prices to the total of 
absolute changes of prices in a given period, multiplied by 100. The rule prescribes: 
RSI(N\ = ^ “ F � X100， （3) 
！S -Pl-i - Pt-i-\ 
/=0 
where N is the window width of the trading rule, t is the time, P denotes the price or 
the exchange rate in this study, Pt-i - Pt-i-i implies the absolute value of change in 
prices, and /{.} is an indicator function, which equals one if the statement inside the 
• • 23 
bracket is true, and equals zero otherwise. 
The index works as an oscillator, which ranges from zero to a hundred. It will 
give a reading of zero if there are pure downward price movements, and a reading of a 
hundred if there are pure upward price m o v e m e n t s . 2 4 Similar to the Moving Average, 
the longer the number of days used (the larger the size of the window), the more 
stable is the RSI; and a shorter term RSI is more volatile.^^ Inasmuch as the Relative 
23 Wong, Manzur, and Chew (2003) had a thorough discussion about the Relative Strength Index 
(RSI). According to their paper, the RSI can also be obtained from another formula. First define 
Up-closes and Down-closes for a given period as: 
Up-closes = Pt - Pt-i if Pt > Pt-i ； or =0 otherwise, 
Down-closes = Pt-i - Pt if P n > Pt ； or =0 otherwise, 
where P is the exchange rate, and t is the time. Next define: 
U = Average of Up-closes over the given period, 
D = Average oi Down-closes over the given period. 
The Relative Strength (RS) is then given as follows: 
RS 二 L 
D 
The RSI at time t for the given period is then defined as: 
RSI{N), =100 
where N is the window width of the trading rule. 
24 Wong, W.K., Manzur, M.，Chew, B.K., 2003. How rewarding is technical analysis? Evidence 
from Singapore stock market. Applied Financial Economics 13，543 - 551. 
25 Investopedia (http://www.investopedia.com/), s.v. "Tutorials, Technical Analysis, The Relative 
Strength Index relies on ratios, unlike the MA, it is subject to a higher degree of 
volatility, distortions, and unpredictable movements.^^ 
We set 50, the middle point of the oscillator, as the threshold value. A buy signal 
is generated when the RSI is greater than or equal to 50, while a sell signal is given 
when the RSI is smaller than the threshold. The rationale behind is that a RSI over 
50 may imply a strong demand for the U.S. dollar. This may be an optimal time to 
take a buy action. On the other hand, we may regard a RSI below 50 as a sell signal 
since the demand for the USD is weak. Hence the trading rule is defined as: 
buy the USD \iRSI(N)t >50, and 
sell the USD \iRSI(N)t <50, (4) 
In short, two technical rules Moving Average and Relative Strength Index are 
tested. For the former, a buy action is taken whenever the current price is above or 
equal to the MA, and a sell signal is indicated otherwise. For the latter, a buy signal is 
given whenever the RSI is greater than or equal to 50, and a sell signal is generated if 
Strength Index." 
26 Joel G. Siegel, Jae K. Shim, Anique Qureshi, Jeffrey Brauchler, International Encyclopedia of 
Technical Analysis, (New York: American Management Association, Z'"* Printing 2000), 239. 
27 According to Wong, Manzur, and Chew (2003), there are in fact various forms of the RSI, 
including Touch', 'Peak', ‘Retracement’，and '50 Crossover'. 
it is less than the threshold. To avoid the problem of data-snooping (Sullivan, 
Timmermann and White, 1999)，we examine the trading rules with a wide range of 
window widths. The window widths under study are, 9-, 10-, 14-，20-, 50-，and 
150-day. 
In calculating returns on the trading rules, assume that an investor is allowed to 
open a margin account to borrow and make investments. The trader can take a long or 
short position in trading a currency. For instance, let the underlying asset be 
DEM/USD, a long position means to sell the DEM short, pay interest for the DEM, 
and put the funds from the short sale into the U.S. dollar. The market player then 
collects interest for the dollar due to the investment in the USD assets. A short 
position, by contrast, implies to sell the USD, pay the U.S. interest rate, and put the 
proceeds into the DEM. The investor receives interest for the DEM. 
Returns on the trading rules are examined over one-day horizon.^^ Let P be the 
exchange rate, t be the time, and r；, r* be the domestic and foreign interest rates. In 
the absence of constraints on short selling and transaction costs, return on the strategy 
is defined as: 
28 These inevitably lead to frequent trading, or more specifically, daily trading, for using daily 
exchange rates as data in this analysis. Nonetheless, if signals are not defined as above, but prescribed 
in a way like crossover, this leads to another technical difficulty. Crossover implies that signals are 
generated when an indicator crosses above or below a boundary. This approach drives to different 
lengths or durations for transactions. Note that daily trading means to buy or sell every day, while 
crossover allows no actions for some days if there is no crossover. Standard deviation, a kind of risk 
measurement, therefore may be not obtained for the crossover approach. 
29 We use daily exchange rates to investigate the usefulness of trading rules. 
n, = a,(in-InP,-ln(l + r : )+ ln(l + r,))， （5) 
where at = 1 for a buy signal, or 
at = -1 for a sell signal. (6) 
This return is comprised of the log difference on the exchange rate and the 
interest rate differential. The value of ctt is +1 or -1, depending on the signal. The total 
rate of return for the period of time zero to time 7 is the sum of the daily returns: 
n = (7) 
1=0 
If interest rates are significantly different between currencies, the performance on 
using a trading rule may be distorted.^^ We therefore explore the behavior of pure 
exchange rate and report the returns after the removal of the interest rate differentials. 
Again, under the assumptions that transaction costs are zero and short selling is 
allowed, the daily return is then defined as: 
The returns on a trading rule can be entirely contributed by the interest rate differential, rather 
than the technical indicator. 
(8) 
Let /u be the mean and cr be the standard deviation of the daily returns 
respectively. The average return, k , from time zero to time T, is 
T-l 
一 n [ 冗 ’ 
；r = - = (9) 
T T 
- ( 
where 7 is the sample size, and 兀�N ——We test the hypothesis Hq\ jli = 0 
\ T J 
vs. / / , : / / 0 using the test statistic: 
, = + ， (10) 
where n is the sample mean, and S is the sample standard deviation of the daily 
returns. 
We present results of Sharpe ratios, which are regarded as a measure of 
risk-adjusted-retum. Specifically, two Sharpe ratios are calculated. The first one, 
following Neely's (2002) study, is the mean annual return divided by that return's 
31 See Wong, W.K., Manzur, M., Chew, B.K., 2003. How rewarding is technical analysis? 
Evidence from Singapore stock market. Applied Financial Economics 13，543 - 551. 
annual standard deviation. This can be stated as: 
Sharpe{\) = '^, (11) 
S 
•• � 
where FI is the annualized average return, and S is the mean annual standard 
deviation. Note that this ratio expresses the expected annual return per unit of risk to a 
trading rule, but does not suggest whether it is worthwhile to take the strategy or not. 
The second Sharpe ratio provides a remedy by considering the risk-free rate. This 
ratio equals the mean annual return, net of annualized risk-free rate, over the mean 
annual standard deviation. More formally, 
Sharpe{2) = (12) 
S 
where denotes the annualized rate of return from a risk-free asset. 
4. Results of national currencies with the U.S. dollar 
Moving Average (MA) and Relative Strength Index (RSI) trading strategies with 
window widths of 9，10，14，20, 50，and 150-day are implemented on five national 
currencies. These currencies are the Australian dollar (AUD), Swiss Franc (CHF), 
German Mark (DEM), Japanese Yen (JPY), and British Pound (BP) with the U.S. 
dollar (USD). Results are presented in Table la-Table 6b. 
4.1. Daily return results 
Panel A of Table 1 a contains the mean annual return, standard deviation of daily 
returns, /-statistic, P-value, and Sharpe ratios for the RSI (9) trading rule for six 
exchange rate series. It is clear from the table that all the entries of the mean returns 
are positive, ranging from 1.08% to 9.88%. There are three cases in which the mean 
from applying the strategy is statistically different from zero at a reasonable 
significance level. They are the DEM/USD, JPY/USD (July 1983 to March 1991), 
and BP/USD.32 
The last two rows of Panel A show the Sharpe ratios, which are considered as a 
32 As mentioned before, the daily interest rate and intervention data for the BP are unavailable. 
The mean returns in Panel A of Table la — Table 6b for this series are therefore comprised of the log 
difference on the exchange rate only. 
measure of risk-adjusted-retum. The first Sharpe ratio is the expected annual return 
per unit of risk to a trading rule. It appears to be positive for all series in Table la. The 
second Sharpe ratio takes into account the risk-free rate. The results demonstrate three 
series in which the Sharpe (2) ratio remains positive. 
Table lb applies the MA rule of 9 days to the samples. Results from Panel A 
show that except the JPY/USD (April 1991 to December 1998), the mean annual 
returns are positive for all series. The DEM/USD and JPY/USD (July 1983 to March 
1991) are the samples that the mean is statistically different from zero at the 10% 
significance level. Their ^-statistics are 1.71 and 3.05 respectively. In particular, after 
considering the risk-free rate, the JPY/USD (July 1983 to March 1991) has a Sharpe 
(2) ratio of 0.45. 
INSERT TABLE la 
INSERT TABLE lb 
Panel A of Table 2a presents results from applying the RSI (10) rule to each of 
the six series. The mean annual returns are positive for all samples, ranging from 
3.17% to 9.01%. The DEM/USD, JPY/USD (July 1983 to March 1991), and BP/USD 
are significant cases. The table exhibits that after taking into account the risk-free rate, 
the Sharpe ratios of these three series are still in positive territory. 
Looking at the results under the MA (10) trading strategy in Panel A of Table 2b, 
two exchange rate series demonstrate significant mean returns, namely, the 
DEM/USD and JPY/USD (July 1983 to March 1991). Their means are 6.09% per 
annum and 12.27%, with ^-statistics of 2.19 and 3.40 respectively. In particular, the 
JPY/USD has a Sharpe (2) ratio of 0.58, the highest among all series. 
INSERT TABLE 2a 
INSERT TABLE 2b 
As shown in Panel A of Table 3a, there are four series that the mean is 
statistically different from zero under the RSI rule of 14 days. They are the 
DEM/USD, JPY/USD (July 1983 to March 1991)，JPY/USD (April 1991 to February 
2002)，and BP/USD. Among these four samples，the BP/USD is the only one in which 
the Sharpe ratio is negative after considering the risk-free rate. The rule makes a 
negative return of -0.19% in the AUDAJSD. The result, however, is insignificant, with 
a 戶-value of 0.94. 
Summary statistics for all samples under the MA (14) rule are shown in Panel A 
of Table 3b. For the DEM/USD, JPY/USD (July 1983 to March 1991), and BP/USD, 
the results are significant, with average annualized returns of 7.27%, 13.22%, and 
7.50% respectively. In contrast to the negative return obtained from the RSI rule, the 
I 
MA rule generates a positive return for the AUD/USD. 
INSERT TABLE 3a 
INSERT TABLE 3b 
Table 4a displays daily trading returns for the RSI (20) strategy. It is clear from 
Panel A that the rule makes positive returns in all six series, ranging from 1.80% to 
13.58%. The means of DEM/USD and JPY/USD (August 1983 to March 1991) are 
statistically different from zero, which are consistent with the results in previous 
tables. For the JPY/USD (April 1991 to December 1998), its average annualized 
return is significant as well, with a ？-statistic of 1.79. 
Panel A of Table 4b presents summary statistics for the MA trading rule of 20 
days for all samples. The means of DEM/USD, JPY/USD (July 1983 to March 1991), 
and BP/USD are statistically different from zero at any reasonable significance level. 
The CHF/USD series is a marginal significant case, with a P-value of 0.90. The 
results demonstrate that these four exchange rate series are attractive to market 
players, for their positive Sharpe (2) ratios. 
INSERT TABLE 4a 
INSERT TABLE 4b 
Results of the exchange rate series under the RSI (50) rule are shown in Table 5 a. 
Panel A of the table exhibits positive mean annual returns for all samples. The 
JPY/USD (September 1983 to March 1991) and JPY/USD (June 1991 to December 
1998) have a significant mean at any reasonable significance level. The rule, in 
particular, makes the highest returns of 11.21% per annum in the former series. The 
mean return of the DEM/USD also achieves 4.34%. 
Table 5b shows daily trading results for the MA rule of 50 days. From Panel A, it 
is clear that the means of all data series are positive. Four out of six exchange rate 
series show significant results. They are the DEM/USD, JPY/USD (September 1983 
to March 1991)，JPY/USD (June 1991 to December 1998), and BP/USD. For these 
four series, except the BP/USD, the Sharpe (2) ratios are in positive territory. 
INSERT TABLE 5a 
INSERT TABLE 5b 
Looking at the daily trading returns under the RSI strategy of 150 days in Panel 
A of Table 6a, the DEM/USD is a significant case. Its mean hits 6.20% per annum, 
with a /-statistic of 2.18. The expected annual return per unit of risk of the sample is 
0.57. The Sharpe ratio remains positive, at 0.06，after taking into account the risk-free 
rate. The mean return of JPY/USD (February 1984 to March 1991) is significant as 
well, with a P-value of 0.04. The Sharpe (2) ratio is 0.15, which is the highest among 
all series. 
Results for six samples for the MA (150) rule are presented in Panel A of Table 
6b. The rule generates positive returns in all samples, ranging from 1.22% to 10.93%. 
The table shows that the mean annual returns of DEM/USD, JPY/USD (February 
1984 to March 1991), and JPY/USD (October 1991 to December 1998) are 
statistically different from zero. 
INSERT TABLE 6a 
INSERT TABLE 13b 
An inspection of the serial correlation in the exchange rate series sheds some 
light on the trading rule profitability. If a series is serially correlated, this may imply 
an opportunity to make profits by investigating in the history of the exchange rate. We 
present results of serial correlation coefficients for the first five lags of the first 
differences of the log exchange rate series. Let e be the daily exchange rate and t be 
the time. Define y^ as the first difference of the log exchange rate. More formally, 
兄二 In它,-In已卜丨. （13) 
The regression to estimate the serial correlation coefficient is: 
where p is the serial correlation coefficient, k denotes the lag, and s is the error 
term. 
Table 7 shows the estimation results. At first glance, all the six exchange rate 
series are significantly positive serial correlated at the first lag.^ ^ The AUD/USD and 
the two JPY/USD series have a significant negative third-order autocorrelation. 
Nonetheless, their serial correlation coefficients of lag two are not significantly 
different from zero. 
INSERT TABLE 7 
In essence, the results of Tables la - 6b suggest that the mean returns of 
DEM/USD and JPY/USD (July 1983 to March 1991) are statistically different from 
zero under both trading rules, regardless of the size of the window. There is just one 
case for the DEM/USD that the average annualized return is insignificant.^'^ Moving 
to Table 7，the lag-one positive autocorrelation coefficients of these two series are 
significant. This can be viewed as evidence supporting the claim that potential 
profitable opportunities exist in these two samples. Further, the results suggest that the 
RSI is more profitable than the MA for the DEM/USD in most cases. The only 
exceptions are the cases with window widths 20 and 50-day. This is untrue, however, 
for the JPY/USD (July 1983 to March 1991). The MA rule seems to be more effective 
33 The EUR/USD series is significantly positive serial correlated at the fourth lag only. 
The case for the DM/USD is the RSI (50) rule. 
in generating profits than the RSI for this series, except for the 20-day rule.^ ^ 
The results from Table 7 illustrate that the exchange rate series JPY/USD (April 
1991 to February 2002) and BP/USD are significantly positive serial correlated at lag 
one. For the former series, five out of twelve trading strategies show a significant 
mean return. For the latter, half of the rules demonstrate that the average annualized 
return is statistically different from zero. 
The trading rule returns do not vary monotonically with the size of the window. 
For example, looking at the DEM/USD, the MA (9) rule generates 4.75% per annum 
while the MA (14) rule has a mean return of 7.27%. For the MA (150) rule, the figure 
drops to 5.57%. For the JPY/USD (July 1983 to march 1991)，the RSI (14) rule makes 
10.66%，but the means of RSI (50) and RSI (150) are 11.21% and 7.88% respectively. 
In summary, this subsection has investigated the profitability of the RSI and MA 
rules with 9，10, 14，20，50, and 150 as the size of the window for six exchange rate 
series. The results show that the mean returns of DEM/USD and JPY/USD (July 1983 
to March 1991) are statistically different from zero. In particular, the results 
demonstrate that the RSI is generally more profitable than the MA for the DEM/USD, 
while the MA is more profitable for the JPY/USD. Their autocorrelation coefficients 
also present evidence of the potential profitable opportunities. These two samples 
Panel A of Table la — 6b show that the RSI rules, in most cases, have higher Sharpe ratios than 
the MA rules for the Deutsche Mark while for the Japanese Yen, the Sharpe ratios under the MA rules 
are generally greater than that under the RSI rules. 
usually have large Sharpe (1) ratios, which are the mean annual return divided by that 
return's annual standard deviation. In addition, after considering the risk-free rate, the 
Sharpe ratios generally remain positive.^^ Compared to Neely's (2002) study, this 
analysis confirms that the mean annual returns of exchange rate series are generally 
positive, in spite of their significance.^^ Secondly, the /-statistics draw the same 
conclusion that the means of DEM/USD and JPY/USD are statistically different from 
zero. An interesting fact in this subsection is that the trading rule returns do not 
vary monotonically with the size of the window. 
4.2 Removing interest rate differentials 
Panel B of Tables la - 6b investigate the profitability of trading rules after 
eliminating interest rate differentials from the exchange rate series and show summary 
statistics including mean, standard deviation,户-value，etc. It is quite obvious that the 
interest rates do not have a material impact on the technical rule performance. In 
examining totally twelve different rules on each sample, the mean annual return 
decreases only slightly in most cases when the interest rate differential is neglected. 
36 The result of large and positive Sharpe ratios may imply that the mean return to the technical 
rules is very good compared to the risk involved. The Sharpe (1) ratios of DM/USD and JPY/USD 
(July 1983 to March 1991) in fact range from 0.36 to 1.32. 
“ I n Neely's (2002) analysis, the BP/USD was not examined. 
38 Nevertheless, in Neely's (2002) paper, the bootstrapped P-values show that the mean of 
CHF/USD for the period of 1986 to 1995 is also significant. 
Some average annualized returns drop significantly in percentage. Examples are the 
mean of AUD/USD for the MA (9) rule, which slides to 0.28% from 0.74%, and the 
average of JPY/USD (November 1991 to December 1998) for the RSI (150) rule, 
which reduces to 0.34% from 1.15%.^ ^ 
That profits fall, even though slightly, when interest rates are removed from the 
calculation suggests that the differentials in interest rates are beneficial to market 
players. Nevertheless, this seems untrue for the CHF/USD. Out of twelve technical 
trading strategies, there are five in which the mean is higher if the interest rate 
differential is neglected.*� 
Yet, for all cases that the mean annual return is statistically different from zero, 
profits drop after eliminating the differential, but not by a huge percentage. The only 
exceptions are the DEM/USD for the MA (150) rule and the JPY/USD (February 
1984 to March 1991) for the RSI (150) rule/" 
The results in this subsection can be summarized in a statement that an omission 
of interest rate differential has only a small impact on the trading rule profitability in 
the foreign exchange market. This confirms Sweeney (1986)’s and LeBaron's (1999) 
39 For those cases in which the mean annual return drops largely in percentage, the f-statistic is 
however insignificant. 
Note that the mean return is insignificant for those five cases. Further, for the MA (20) rule, 
which is the only significant case for the CHF/USD, the average annualized return falls slightly after 
removing the interest rate differential. 
41 For the DM/USD, the mean under the MA (150) rule rises from 5.57% per annum to 5.65%. 
For the JPY/USD (February 1984 to March 1991), the average annualized return under the RSI (150) 
rule is up from 7.88% to 8.06%, and it is unchanged after removing the interest rate differential under 
the RSI (50) rule. 
studies that adjusting for the home-foreign interest rate differential does not greatly 
affect the mean returns. 
4.3 Removing government intervention 
Following Neely's (2002) study, we use LeBaron's (1999) procedure to examine 
the relationship between official interventions in the currency market and the trading 
rule profits.42 Returns from t-\ to t when there is intervention at t are removed. Since 
the data were collected on a daily basis, returns on the day that government 
intervention took place and gains on the previous days are removed.*^ 
Summary statistics of profits after removing periods of government intervention 
are shown in Panel C of Tables la - 6b.44 The results provide evidence that central 
bank intervention affects mean returns. In all four samples, profits drop when 
intervention days are removed from the calculation. The /-statistics are also reduced 
accordingly. The only exceptions are the CHF/USD for the MA (50) rule and the 
JPY/USD (April 1991 to December 1998) for the RSI (10) strategy, in which the 
42 As mentioned earlier, the intervention data for the BP/USD are unavailable. For the JPY/USD, 
the intervention data begin from April 1991. The impact of removing intervention periods on the 
JPY/USD from July 1983 to March 1991 therefore cannot be measured. 
43 Compared to Neely's (2002) paper in which intraday data were used, a limitation of using daily 
data series is to possibly leave some ambiguity about the timing of interventions and returns. However, 
this study gives a comprehensive picture of technical analysis as twelve different trading rules are 
applied in testing. 
44 The results in this subsection are also displayed graphically in Fig. 1 - 12 in Appendix. 
^-statistic rises whereas the mean falls after intervention days are taken out.'^ ^ 
Overall, there is strong evidence in the samples that a positive relationship exists 
between official interventions in the foreign exchange market and the trading rule 
profits. Examples include the DEM/USD for the RSI rule and the MA rule of 150 
days, in which removing central bank intervention days reduces the means to 
insignificance. Panel C of Table 6a and Table 6b show that the 广statistics are not 
statistically different from zero. Both the Sharpe (2) ratios, which take into account 
the risk-free rate, are negative.^^ 
The statistics in this subsection are in line with LeBaron's (1999) and Neely's 
(2002) results that central bank activities are related to the technical rule profitability. 
4.4 Benchmark 
Table A shows the annualized percentage return, which is generated from the 
buy-and-hold strategy, and the mean annual return to the twelve technical rules for six 
exchange rate s e r i e s . 47 Results from the first panel include the interest rate 
45 The mean slides from 6.55% to 6.28% whereas the ^-statistic rises from 1.63 to 1.66 for the MA 
(50) rule for the CHF/USD. For the RSI (10) strategy for the JPY/USD (April 1991 to December 1998), 
the average return decreases from 3.57% to 128% but the /-statistic climbs from 0.85 to 0.88. 
46 Generally speaking, the absolute change in returns is large for the AUD/USD and DEM/USD. 
For the JPY/USD, the absolute change in returns rises when the size of the window increases. 
47 As mentioned previously, the daily interest rate data for the BP are unavailable. The returns in 
Table A for this series are therefore comprised of the log difference on the exchange rate only. 
differential. It is clear that the mean return to the rules is greater than the benchmark 
strategy for each of the series. This suggests that the trading rule outperforms the 
market, and therefore the results cast doubt on the belief of market efficiency. 
INSERT TABLE A 
Similarly, the second panel of Table A demonstrates the superior performance of 
the technical trading strategy. The interest rate differential is excluded from the 
calculation of return for this panel. The results show that the trading rule is more 
efficient than the buy-and-hold to generate profits from the exchange rate market. 
This can be viewed as evidence against the EMH. In the next chapter, we study the 
technical rule returns on six cross rates. 
5. Results of cross rates 
A currency cross-rate represents a home country's currency per unit of a foreign 
country's currency, with neither one of them being stated in U.S. dollars.48 This 
section applies Moving Average (MA) and Relative Strength Index (RSI) trading 
strategies of 9，10, 14，20, 50, and 150 days on six cross-rates to see if opportunities 
for profitable trading exist. The six cross-rates are CHF/AUD, DEM/AUD, 
DEM/CHF, DEM/JPY, JPY/AUD, and JPY/CHF. Summary statistics are shown in 
Tables 8 a - 13b. 
5.1 Daily return results 
The average annualized return,广statistic, standard deviation of daily returns, 
P-value, and Sharpe ratios from applying the RSI (9) trading strategy to six cross-rate 
series are reported in Panel A of Table 8a. Results from the panel show that the 
DEM/AUD from March 1985 to December 1998 and the DEM/JPY from July 1983 to 
December 1998 have a mean return that is statistically different from zero. The rule 
yields positive returns of 6.81% per annum for the DEM/AUD and 8.85% for the 
48 Lee, C.I., Mathur I., 1996. Trading rule profits in European currency spot cross-rates. Journal 
of Banking and Finance 20, 949 - 962. 
DEM/JPY. The Sharpe ratios, after considering the risk-free rate, of these two series 
are 0.11 and 0.33 respectively. The mean annual return of CHF/AUD is 7.94%. It is 
marginally significant based on the ？-statistic, which is 1.67. For the other three 
samples, the means are above zero. Their P-values, however, show that there is no 
significantly positive return. Note that the DEM/CHF from January 1986 to December 
1995 is the only European cross-rate in the samples. Its mean annual return is the 
lowest among six series, reaching at 0.55% per annum. 
Panel A of Table 8b presents results for the MA (9) rule for six currencies. The 
statistics show that the average annualized returns of DEM/AUD and DEM/JPY are 
statistically different from zero at any reasonable significance level. The Sharpe (1) 
ratio of DEM/JPY, which expresses the expected annual return per unit of risk to the 
trading rule, is as high as 0.84. Compared to Table 8a, the CHF/AUD from January 
1986 to December 1995 is no longer a significant case. For the JPY/CHF, the MA rule 
yields a significantly positive return of 6.37%. 
For the European cross-rate DEM/CHF, the mean is 1.58% per annum, which is 
the lowest in six samples. The 广-statistic is 1.11，and the Sharpe ratio, after taking into 
account the rate of return from a risk-free asset, is -0.85. 
INSERT TABLE 8a 
INSERT TABLE 13b 
Looking at the daily trading returns under the RSI rule of 10 days in Panel A of 
Table 9a，the means of CHF/AUD, DEM/AUD, and DEM/JPY are significantly 
different from zero. Their Sharpe (2) ratios are in positive territory as well. For the 
rest of the exchange rate series, the mean returns are not statistically different from 
zero. The DEM/CHF, in particular, has the lowest average annualized return and 
Sharpe ratios. 
Panel A of Table 9b shows results for six cross-rate series for the MA (10) 
strategy. The DEM/AUD and DEM/JPY are the only samples in which the mean 
annual return is statistically different from zero at the 10% significance level. The 
table also indicates that the DEM/JPY enjoys the highest return of 7.32%. However, 
the mean of the European cross-rate DEM/CHF is effectively zero, with a ？-statistic of 
0.84. 
INSERT TABLE 9a 
INSERT TABLE 9b 
The mean annual returns of DEM/JPY and JPY/CHF are statistically different 
from zero under the RSI (14) rule, as shown in Panel A of Table 10a. The rule not 
only makes the highest mean return of 8.5% in the JPY/CHF, but the highest Sharpe 
(1) ratio of 0.85 as well. On the other hand, the lowest average annualized return, 
0.59%, appears in the DEM/CHF. Its ^-statistic, which is 0.41, shows that the null 
hypothesis that the mean return in percentage is zero cannot be rejected. 
Moving to Table 10b, Panel A displays results for the MA (14) rule for all 
samples. It is clear from the table that the means of DEM/AUD and DEM/JPY are 
statistically different from zero at any reasonable significance level. The CHF/AUD 
and JPY/CHF can also be regarded as significant cases. Their /-statistics are 1.85 and 
1.95 respectively. Among six different currency cross-rates, the DEM/JPY enjoys the 
highest return, which is at 9.14% per annum. Its expected annual return per unit of 
risk is 0.94. 
The mean of DEM/CHF is insignificant, which is consistent with the results in 
previous tables. After taking into account the risk-free rate, its Sharpe ratio is negative, 
the only one among all series. 
INSERT TABLE 10a 
INSERT TABLE 12b 
Summary statistics from applying the RSI rule of 20 days to six cross-rate series 
are reported in Panel A of Table 11a. The table shows that the average annualized 
returns of DEM/JPY, JPY/AUD, and JPY/CHF are statistically different from zero at 
the 10% significance level. The expected annual returns per unit of risk of these three 
series range from 0.48 to 0.69. Their Sharpe (2) ratios are positive as well. For the 
DEM/CHF, the mean is insignificant, and the Sharpe (2) ratio is the lowest among all 
the samples. 
Results for six cross-rate series for the MA (20) strategy are shown in Panel A of 
Table l ib. The DEM/AUD, DEM/JPY, and JPY/CHF are the samples in which the 
mean annual return is significant. The mean of CHF/AUD is 7.97%. It is marginally 
significant based on the ^statistic, which equals to 1.68. The rule makes profits of 
1.88% in the European cross-rate DEM/CHF. However, the mean is effectively zero, 
with a r-statistic of 1.31. 
INSERT TABLE 11a 
INSERT TABLE 12b 
Panel A of Table 12a reports results for the RSI (50) rule. For the JPY/AUD and 
JPY/CHF, the means are statistically different from zero at the 10% significance level. 
The ^statistics are 1.73 and 1.89 respectively. In addition, only these two cross-rates 
enjoy positive Sharpe (2) ratios. Effectively zero profit appears in the DEM/CHF. Its 
Sharpe ratio, after considering the risk-free rate, is the lowest among six currency 
series, reaching at -0.84. 
Looking at the daily trading profits under the MA (50) technical rule in Panel A 
of Table 12b, the mean annual returns of DEM/JPY, JPY/AUD, and JPY/CHF are 
significantly different from zero. The Sharpe (2) ratios of these three currency 
cross-rates are in positive territory as well. 
While the JPY/AUD enjoys the largest amount of profits, which is 7.42% per 
annum, the average annualized return of DEM/CHF is effectively zero. After taking 
into account the rate of return from a risk-free asset, the Sharpe ratio of this European 
cross-rate equals to -0.85. 
INSERT TABLE 12a 
INSERT TABLE 12b 
Results for six cross-rate series for the RSI rule of 150 days are shown in Panel 
A of Table 13 a. The rule yields positive returns in four out of the six series, ranging 
from 0.99% per annum for the DEM/JPY to 3.36% for the DEM/AUD, but none of 
the samples has a mean that is significantly different from zero. Further, after 
considering the risk-free rate, the Sharpe ratios of all six currency series are negative. 
The rule makes a return of -0.71% in the European cross-rate DEM/CHF. This sample 
has the smallest Sharpe (2) ratio, which is -1.37. 
Table 13b examines the MA (150) trading rule profitability for the currency 
cross-rates. From Panel A, it is clear that the JPY/CHF is the only sample that has a 
significant mean return. I t s�s ta t i s t ic of 1.74 demonstrates that the mean is 
statistically different from zero at the 10% significance level. The rule also makes the 
largest Sharpe (1) ratio, 0.57，in the sample. 
The mean of DEM/CHF is 0.10%, but it is effectively zero with a P-value of 
0.94. This European cross-rate has the lowest Sharpe (2) ratio, which equals to -1.19. 
INSERT TABLE 13a 
INSERT TABLE 13b 
The existence of the serial correlation may provide an opportunity to make 
positive technical trading rule returns. This paper therefore examines if the cross-rates 
are serially correlated. The autocorrelation coefficients for the first five lags of the 
first differences of the log cross-rate series and the standard errors of the returns are 
reported in Table 14. It appears that all the currency cross-rates, except the DEM/CHF, 
are significantly positive serial correlated at the first lag. The lag-two serial 
correlation coefficient of DEM/JPY is insignificant, but interestingly, this sample 
demonstrates a significant negative autocorrelation coefficient at the third lag. 
INSERT TABLE 14 
An examination of the results from Tables 8 a - 13b shows that there is no strong 
evidence indicating a sample, in general, has a mean annual return that is statistically 
different from zero.49 Nevertheless, profitable trading opportunities seem to exist in 
49 In the study of national currencies with the U.S. dollar, the means of DM/USD and JPY/USD 
from 1983 to 1998 are generally significant under the RSI and MA rules. The relation of the size of the 
window to the profitability can therefore be figured out by inspecting the mean returns of these series 
with different window widths. However, the results are not consistent in the currency cross-rate study, 
meaning that none of the sample, in general, has a mean annual return that is statistically different from 
zero. While applying twelve different technical rules to each sample, the means of European cross-rate 
DM/CHF are all insignificant. The other cross-rate series just have significant means for some of the 
rules. 
the DEM/JPY and JPY/CHF. The average annualized returns of these two samples are 
significant in over half of the cases while applying totally twelve different technical 
rules to each currency cross-rate. The Sharpe (1) and Sharpe (2) ratios of DEM/JPY 
and JPY/CHF are positive in those cases. Table 14 demonstrates that these two 
cross-rates have a significant positive first order autocorrelation. This can be 
interpreted as supporting the argument that potential opportunities for making profits 
exist in the DEM/JPY and JPY/CHF.^° 
A further examination of the daily trading returns from Tables 8a — 13b indicates 
that the means of European cross-rate DEM/CHF are insignificantly different from 
zero in all the cases. As shown in Table 14, the DEM/CHF is indeed not serially 
correlated at any lags. In particular, the first order autocorrelation of this cross-rate 
series is negative.^' This may imply that the RSI and MA rules do not yield 
significant positive profits in the European cross-rate, which confirms Lee and 
Mathur's (1996) study. Note that the DEM and CHF are European currencies, and 
both Germany and Switzerland are located in the same economic zone. These two 
currencies are supposed to be affected by similar, if not the same, factors. It is 
therefore hard to imagine making any gains from taking a long position in one 
For the DM/AUD series, the means are significant in half of the rules. In those cases, the 
Sharpe (1) and Sharpe (2) ratios are positive. This sample has a significant positive first order 
autocorrelation as well. 
Bellity, Soulier, Sequier, and Sikorav (1994) indicated that European exchange rates had 
negative autocorrelation functions over several-day intervals. 
European currency and a short position in another. As documented in Lee and Mathur 
(1996), the dollar is eliminated from the cross-rates, and the transparency in reflecting 
the trends between those currencies may be a reason that trading rules are not 
profitable. 
In short, it is hard to find any convincing results that a cross-rate series has 
significant means under the RSI rule and MA rule with different window widths 
applied, but it is likely that technical rules can yield profits in the DEM/JPY and 
JPY/CHF, which involve countries in two different continents. For the DEM/CHF, the 
mean annual returns are insignificant in all the cases. This leads to a conclusion that 
technical indicators are not profitable for the European cross-rate. 
5.2 Removing interest rate differentials 
As trading rule returns can be entirely contributed by the generous interest rate 
rather than the technical indicator, this subsection looks at the impact of interest rates 
on the profitability. Summary statistics such as mean, standard deviation, P-value, 
Sharpe ratios, etc. are reported in Panel B of Tables 8 a - 13b. 
An observation from Tables 8a - l ib is that the mean annual returns and 
^-statistics generally drop slightly in all series, except the DEM/AUD, after removing 
the interest rate differentials from the profits. 
Moving to Tables 12a - 13b, the results are mixed. Long-period rules, with 50 
and 150 as the size of the window, are examined in the tables. For some series like the 
DEM/JPY and JPY/CHF, the means and /-statistics still decrease when the interest 
rate differentials are neglected. For the other samples, the average annualized returns 
and lvalues increase after the removal. For example, the mean of CHF/AUD rises 
from 0.66% per annum to 0.91% under the RSI (50) rule. 
In six currency cross-rate series, the DEM/AUD is the only one presenting solid 
evidence that the interest rate differentials are against the trading rule profits. After 
eliminating the interest rates from the calculation of returns, almost all the cases show 
that the mean increases.^^ The only exception is the case of 9-day MA rule. When the 
rates of interest are neglected, the mean is unchanged, standing at 8.03% per annum, 
while the t-statistic drops 0.01，moving from 2.16 to 2.15. 
As mentioned in the previous subsection, it is likely that the DEM/JPY and 
JPY/CHF have mean returns that are statistically different from zero under the RSI 
rule and MA rule. Panel B of Tables 8a - 13b demonstrate that after removing the 
differentials, the average annualized returns and ？-values decrease slightly for these 
two samples. None of the cases shows a rise in returns, and that supports the idea that 
52 There are totally twelve cases, as twelve trading rules are applied in testing. For the sample of 
DM/AUD, eleven cases show that the mean annual return increases after the interest rate removal. 
the interest rate differential has a small contribution to the trading rule profits. 
Overall, in spite of the ups and downs, adjusting for the home-foreign interest 
rate differential does not greatly affect the mean annual returns. This implies that the 
differential is not a major factor that leads to the technical rule profitability.^^ 
5.3 Benchmark 
Table B displays the annualized percentage return, which is derived from the 
buy-and-hold strategy, and the mean annual return to the twelve technical rules for six 
cross-rate series. The interest rate differential is included in the calculation of return 
for the first panel. The table shows that the mean return to the rules is higher than the 
buy-and-hold for each of the series. This implies that the trading rule outperforms the 
market, and hence the usefulness of technical rule in the foreign exchange market. 
INSERT TABLE B 
The second panel of Table B shows returns after removing domestic and foreign 
interests. The results again demonstrate the superior performance of the technical 
53 The interest rate differential just has little effect on the trading rule profits. This is not the key 
reason why the technical indicators make profits in the cross-rate market. 
trading strategy. The trading rule is more successful than the buy-and-hold, making 
higher return for the cross-rate. This can be considered as evidence against the market 
efficiency. 
6. Discussion and conclusion 
An implication of the Efficient Market Hypothesis is that individuals cannot 
obtain positive risk-adjusted returns in excess of trading and opportunity costs. 
Traders who make use of historical information would not make any profits. The 
results in this paper show that the technical rules Relative Strength Index and Moving 
Average, which apply past price patterns, yield excess returns in the DEM/USD and 
JPY/USD (July 1983 to March 1991). This presents a challenge to the hypothesis. 
Moreover, the results indicate that the RSI is more profitable than the MA for the 
DEM/USD, while the MA is more profitable for the JPY/USD. Further analysis 
shows that the trading rule returns do not vary monotonically with the size of the 
window, and there is a positive relationship between central bank interventions and 
the profitability. 
In analyzing the trading rule profitability on the cross-rates, the fact that the 
mean annual returns of DEM/CHF are all insignificant concludes the efficiency in the 
European cross-rate market. Nevertheless, there is a high probability that the 
DEM/JPY and JPY/CHF have significant means under the RSI rule and MA rule. 
Compared to the DEM/CHF, which is composed of two European currencies, the 
DEM/JPY and JPY/CHF involve two currencies in two different continents. This may 
suggest that technical rules can be profitable in a cross-rate if the two currencies come 
from different economic zones and are affected by different factors. In addition, our 
study demonstrates that an omission of interest rate differential does not have a great 
impact on the trading rule returns, and the performance of technical rule is superior to 
the buy-and-hold strategy. 
In sum, the results do illustrate that the RSI and MA rules can be profitable in 
major currencies (the DEM and JPY) and non-European cross-rates (the DEM/JPY 
and JPY/CHF). We would like to stress that our analysis investigates simple and 
commonly used technical strategies, and delivers results from data mining.54 An 
interesting issue is what mechanism is behind the functioning of such rules or under 
what circumstances such rules would work. This is a topic beyond the scope of this 
paper and left for further research. 
54 However, the data-mining problem can still arise from a survivorship bias (Sullivan, 
Timmermann, and White 1999). Sullivan et al. (1999) reexamined Brock, Lakonishok, and LeBaron's 
(1992) paper and adopted White's Reality Check bootstrap methodology (White 1999) to determine the 
effects of data mining. The results were robust to data-snooping in the in-sample period, showing 




Daily trading rules returns under trading rule RSI(9) 
Monetary Authority Australia Switzerland Germany Japan Japan Britain* 
exchange rate AUD/USD CHF/USD DEM/USD JPY/USD JPY/USD BP/USD 
Panel A: All observations 
obs. 3594 2503 3883 1932 1942 3883 
mean 2.85% 1.08% 9.16% 9.88% 2.28% 7.08% 
std (daily returns) 0.63% 0.79% 0.69% 0.63% 0.73% 0.66% 
t-stat 1.08 0.27 3.30 2.73 0.55 2.65 
P-value 0.28 0.79 0.00 0.01 0.58 0.01 
Sharpe (1) 0.29 0.09 0.84 0.99 0.20 0.67 
Sharpe (2) -0.24 -0.35 0.33 0.34 -0.21 0.14 
Panel B: Remove domestic and foreign interests 
obs. 3594 2503 3883 1932 1942 n.a. 
mean 2.44% 1.03% 9.02% 9.78% 1.89% n.a. 
std (daily returns) 0.63% 0.79% 0.69% 0.63% 0.73% n.a. 
t-stat 0.92 0.26 3.25 2.70 0.45 n.a. 
P-value 0.36 0.79 0.00 0.01 0.65 n.a. 
Sharpe (1) 0.25 0.08 0.83 0.98 0.16 n.a. 
Sharpe (2) -0.28 -0.35 0.31 0.33 -0.25 n.a. 
Panel C: Remove returns from t-1 to t when there is intervention at t 
obs. 1742 2331 3535 n.a. 1684 n.a. 
mean -1.70% 0.65% 6.93% n.a. 1.65% n.a. 
std (daily returns) 0.55% 0.78% 0.67% n.a. 0.70% n.a. 
t-stat -1.06 0.17 2.69 n.a. 0.44 n.a. 
P-value 0.29 0.87 0.01 n.a. 0.66 n.a. 
Sharpe (1) -0.20 0.05 0.66 n.a. 0.15 n.a. 
Sharpe (2) -0.80 -0.39 0.13 n.a. -0.28 n.a. 
date 1 15/03/1985 16/01/1986 15/07/1983 15/07/1983 12/04/1991 15/07/1983 
date 2 29/06/1999 28/12/1995 30/12/1998 29/03/1991 30/12/1998 30/12/1998 
This table shows the statistics of a RSI (9) rule on daily foreign exchange rate data. Panel A is the results for all 
observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and foreign 
interests are neglected. Panel C removes returns from t-1 to t when there is intervention at t. obs. is the number 
of daily returns (observations) in each sample, mean is the mean annual return in percentage to the trading rule. 
std (daily returns) is the standard deviation in percentage of the daily returns, t-stat is the t-statistic for the null 
hypothesis that the mean annual return in percentage is zero. P-value is the probability of obtaining a test 
statistic equal to or more extreme than the result obtained from the sample data, given that the null hypothesis 
(the mean annual return in percentage is zero) is true. Sharpe (I) is the expected annual return per unit of risk to 
a trading rule. Sharpe (2) is the annualized Sharpe ratio which considers the risk-free rate, date 1 and date 2 are 
the beginnings and the ends of the sample data in d/m/y format. * Notes: The daily interest rate and intervention 
data for the BP are unavailable. The mean return in Panel A for this series is therefore comprised of the log 
difference on the exchange rate only. 
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Table lb 
Daily trading rules returns under trading rule MA(9) 
Monetary Authority Australia Switzerland Germany Japan Japan Britain* 
exchange rate AUD/USD CHF/USD DEM/USD JPY/USD JPY/USD BP/USD 
Panel A: All observations 
obs. 3595 2504 3884 1933 1943 3884 
mean 0.74% 3.53% 4.75% 11.02% -0.65% 3.74% 
std (daily returns) 0.63% 0.79% 0.69% 0.63% 0.73% 0.66% 
t-stat 0.28 0.88 1.71 3.05 -0.16 1.39 
P-value 0.78 0.38 0.09 0.00 0.87 0.16 
Sharpe (1) 0.07 0.28 0.44 1.10 -0.06 0.36 
Sharpe (2) -0.45 -0.15 -0.08 0.45 -0.47 -0.18 
Panel B: Remove domestic and foreign interests 
obs. 3595 2504 3884 1933 1943 n.a. 
mean 0.28% 3.51% 4.64% 10.89% -1.08% n.a. 
std (daily returns) 0.63% 0.79% 0.69% 0.63% 0.73% n.a. 
t-stat 0.11 0.88 1.67 3.02 -0.26 n.a. 
P-value 0.91 0.38 0.10 0.00 0.79 n.a. 
Sharpe (1) 0.03 0.28 0.43 1.09 -0.09 n.a. 
Sharpe (2) -0.50 -0.15 -0.09 0.44 -0.50 n.a. 
Panel C: Remove returns from t-1 to t when there is intervention at t 
obs. 1742 2332 3536 n.a. 1685 n.a. 
mean -2.41% 2.24% 3.41% n.a. -0.69% n.a. 
std (daily returns) 0.55% 0.78% 0.67% n.a. 0.70% n.a. 
t-stat -1.50 0.60 1.33 n.a. -0.19 n.a. 
P-value 0.13 0.95 0.18 n.a. 0.85 n.a. 
Sharpe (1) -0.28 0.18 0.32 n.a. -0.06 n.a. 
Sharpe (2) -0.88 -0.26 -0.21 n.a. -0.49 n.a. 
date 1 14/03/1985 15/01/1986 14/07/1983 14/07/1983 11/04/1991 14/07/1983 
date 2 29/06/1999 28/12/1995 30/12/1998 29/03/1991 30/12/1998 30/12/1998 
This table shows the statistics of a MA (9) rule on daily foreign exchange rate data. Panel A is the results for all 
observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and foreign 
interests are neglected. Panel C removes returns from t-1 to t when there is intervention at t. obs. is the number 
of daily returns (observations) in each sample, mean is the mean annual return in percentage to the trading rule. 
std (daily returns) is the standard deviation in percentage of the daily returns, t-stat is the t-statistic for the null 
hypothesis that the mean annual return in percentage is zero. P-value is the probability of obtaining a test 
statistic equal to or more extreme than the result obtained from the sample data, given that the null hypothesis 
(the mean annual return in percentage is zero) is true. Sharpe (I) is the expected annual return per unit of risk to 
a trading rule. Sharpe (2) is the annualized Sharpe ratio which considers the risk-free rate, date 1 and date 2 are 
the beginnings and the ends of the sample data in d/m/y format. * Notes: The daily interest rate and intervention 
data for the BP are unavailable. The mean return in Panel A for this series is therefore comprised of the log 
difference on the exchange rate only. 
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Table 2a 
Daily trading rules returns under trading rule RSI(IO) 
Monetary Authority Australia Switzerland Germany Japan Japan Britain* 
exchange rate AUD/USD CHF/USD DEM/USD JPY/USD JPY/USD BP/USD 
Panel A: All observations 
obs. 3593 2502 3882 1931 1941 3882 
mean 3.17% 5.03% 7.50% 9.01% 3.57% 6.69% 
std (daily returns) 0.63% 0.79% 0.69% 0.63% 0.73% 0.66% 
t-stat 1.20 1.26 2.70 2.49 0.85 2.50 
P-value 0.23 0.21 0.01 0.01 0.40 0.01 
Sharpe (1) 0.32 0.40 0.69 0.90 0.31 0.64 
Sharpe (2) -0.21 -0.03 0.17 0.25 -0.10 0.10 
Panel B: Remove domestic and foreign interests 
obs. 3593 2502 3882 1931 1941 n.a. 
mean 2.72% 5.02% 7.41% 8.93% 3.16% n.a. 
std (daily returns) 0.63% 0.79% 0.69% 0.63% 0.73% n.a. 
t-stat 1.03 1.26 2.66 2.47 0.76 n.a. 
P-value 0.30 0.21 0.01 0.01 0.45 n.a. 
Sharpe (1) 0.27 0.40 0.68 0.89 0.27 n.a. 
Sharpe (2) -0.25 -0.03 0.17 0.24 -0.14 n.a. 
Panel C: Remove returns from t-1 to t when there is intervention at t 
obs. 1741 2330 3534 n.a. 1683 n.a. 
mean -0.66% 4.40% 5.45% n.a. 3.28% n.a. 
std (daily returns) 0.55% 0.78% 0.67% n.a. 0.70% n.a. 
t-stat -0.41 1.17 2.12 n.a. 0.88 n.a. 
P-value 0.68 0.24 0.03 n.a. 0.38 n.a. 
Sharpe (1) -0.08 0.36 0.52 n.a. 0.30 n.a. 
Sharpe (2) -0.68 -0.08 -0.01 n.a. -0.13 n.a. 
date 1 丨 8/03/1985 17/01/1986 18/07/1983 18/07/1983 15/04/1991 18/07/1983 
date 2 29/06/1999 28/12/1995 30/12/1998 29/03/1991 30/12/1998 30/12/1998 
This table shows the statistics of a RSI (10) rule on daily foreign exchange rate data. Panel A is the results for 
all observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and 
foreign interests are neglected. Panel C removes returns from t-1 to t when there is intervention at t. obs. is the 
number of daily returns (observations) in each sample, mean is the mean annual return in percentage to the 
trading rule, std (daily returns) is the standard deviation in percentage of the daily returns, t-stat is the t-statistic 
for the null hypothesis that the mean annual return in percentage is zero. P-value is the probability of obtaining 
a test statistic equal to or more extreme than the result obtained from the sample data, given that the null 
hypothesis (the mean annual return in percentage is zero) is true. Sharpe (1) is the expected annual return per 
unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which considers the risk-free rate, date 1 
and date 2 are the beginnings and the ends of the sample data in d/m/y format. * Notes: The daily interest rate 
and intervention data for the BP are unavailable. The mean return in Panel A for this series is therefore 
comprised of the log difference on the exchange rate only. 
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Table 2b 
Daily trading rules returns under trading rule MA(IO) 
Monetary Authority Australia Switzerland Germany Japan Japan Britain* 
exchange rate AUD/USD CHF/USD DEM/USD JPY/USD JPY/USD BP/USD 
Panel A: All observations 
obs. 3594 2503 3883 1932 1942 3883 
mean 0.34% 3.67% 6.09% 12.27% -1.06% 4.23% 
std (daily returns) 0.63% 0.79% 0.69% 0.63% 0.73% 0.66% 
t-stat 0.13 0.92 2.19 3.40 -0.25 1.58 
P-value 0.90 0.36 0.03 0.00 0.80 0.11 
Sharpe (1) 0.03 0.29 0.56 1.23 -0.09 0.40 
Sharpe (2) -0.49 -0.14 0.05 0.58 -0.50 -0.13 
Panel B: Remove domestic and foreign interests 
obs. 3594 2503 3883 1932 1942 n.a. 
mean -0.09% 3.64% 5.99% 12.15% -1.55% n.a. 
std (daily returns) 0.63% 0.79% 0.69% 0.63% 0.73% n.a. 
t-stat -0.03 0.91 2.15 3.36 -0.37 n.a. 
P-value 0.98 0.36 0.03 0.00 0.71 n.a. 
Sharpe (1) -0.01 0.29 0.55 1.21 -0.13 n.a. 
Sharpe (2) -0.53 -0.14 0.04 0.57 -0.54 n.a. 
Panel C: Remove returns from t-1 to t when there is intervention at t 
obs. 1742 2331 3535 n.a. 1684 n.a. 
mean -2.81% 2.57% 4.71% n.a. -1.79% n.a. 
std (daily returns) 0.55% 0.78% 0.67% n.a. 0.70% n.a. 
t-stat -1.75 0.68 1.83 n.a. -0.48 n.a. 
P-value 0.08 0.50 0.07 n.a. 0.63 n.a. 
Sharpe (1) -0.32 0.21 0.44 n.a. -0.16 n.a. 
Sharpe (2) -0.93 -0.23 -0.08 n.a. -0.59 n.a. 
date 1 15/03/1985 16/01/1986 15/07/1983 15/07/1983 12/04/1991 15/07/1983 
date 2 29/06/1999 28/12/1995 30/12/1998 29/03/1991 30/12/1998 30/12/1998 
This table shows the statistics of a MA (10) rule on daily foreign exchange rate data. Panel A is the results for 
all observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and 
foreign interests are neglected. Panel C removes returns from t-1 to t when there is intervention at t. obs. is the 
number of daily returns (observations) in each sample, mean is the mean annual return in percentage to the 
trading rule, std (daily returns) is the standard deviation in percentage of the daily returns, t-stat is the t-statistic 
for the null hypothesis that the mean annual return in percentage is zero. P-value is the probability of obtaining 
a test statistic equal to or more extreme than the result obtained from the sample data, given that the null 
hypothesis (the mean annual return in percentage is zero) is true. Sharpe (I) is the expected annual return per 
unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which considers the risk-free rate, date 1 
and date 2 are the beginnings and the ends of the sample data in d/m/y format. * Notes: The daily interest rate 
and intervention data for the BP are unavailable. The mean return in Panel A for this series is therefore 
comprised of the log difference on the exchange rate only. 
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Table 3a 
Daily trading rules returns under trading rule RSI(14) 
Monetary Authority Australia Switzerland Germany Japan Japan Britain* 
exchange rate AUD/USD CHF/USD DEM/USD JPY/USD JPY/USD BP/USD 
Panel A: All observations 
obs. 3589 2498 3878 1927 1937 3878 
mean -0.19% 6.29% 7.55% 10.66% 9.45% 5.04% 
std (daily returns) 0.63% 0.79% 0.69% 0.63% 0.73% 0.67% 
t-stat -0.07 1.57 2.72 2.94 2.27 1.88 
P-value 0.94 0.12 0.01 0.00 0.02 0.06 
Sharpe (1) -0.02 0.50 0.69 1.06 0.82 0.48 
Sharpe (2) -0.54 0.07 0.18 0.42 0.41 -0.05 
Panel B: Remove domestic and foreign interests 
obs. 3589 2498 3878 1927 1937 n.a. 
mean -0.57% 6.21% 7.47% 10.59% 8.97% n.a. 
std (daily returns) 0.63% 0.79% 0.69% 0.63% 0.73% n.a. 
t-stat -0.22 1.55 2.69 2.92 2.15 n.a. 
P-value 0.83 0.12 0.01 0.00 0.03 n.a. 
Sharpe (1) -0.06 0.49 0.68 1.06 0.78 n.a. 
Sharpe (2) -0.58 0.06 0.17 0.41 0.37 n.a. 
Panel C: Remove returns from t-l to t when there is intervention at t 
obs. 1740 2326 3530 n.a. 1679 n.a. 
mean -3.52% 5.23% 5.36% n.a. 7.60% n.a. 
std (daily returns) 0.55% 0.78% 0.67% n.a. 0.70% n.a. 
t-stat -2.20 1.39 2.08 n.a. 2.04 n.a. 
P-value 0.03 0.16 0.04 n.a. 0.04 n.a. 
Sharpe (1) -0.41 0.43 0.51 n.a. 0.69 n.a. 
Sharpe (2) -1.01 -0.02 -0.02 n.a. 0.26 n.a. 
date 1 22/03/1985 24/01/1986 22/07/1983 22/07/1983 19/04/1991 22/07/1983 
date 2 29/06/1999 28/12/1995 30/12/1998 29/03/1991 30/12/1998 30/12/1998 
This table shows the statistics of a RSI (14) rule on daily foreign exchange rate data. Panel A is the results for 
all observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and 
foreign interests are neglected. Panel C removes returns from t-l to t when there is intervention at t. obs. is the 
number of daily returns (observations) in each sample, mean is the mean annual return in percentage to the 
trading rule, std (daily returns) is the standard deviation in percentage of the daily returns, t-stat is the t-statistic 
for the null hypothesis that the mean annual return in percentage is zero. P-value is the probability of obtaining 
a test statistic equal to or more extreme than the result obtained from the sample data, given that the null 
hypothesis (the mean annual return in percentage is zero) is true. Sharpe (1) is the expected annual return per 
unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which considers the risk-free rate, date I 
and date 2 are the beginnings and the ends of the sample data in d/m/y format. * Notes: The daily interest rate 
and intervention data for the BP are unavailable. The mean return in Panel A for this series is therefore 
comprised of the log difference on the exchange rate only. 
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Table 3b 
Daily trading rules returns under trading rule MA(14) 
Monetary Authority Australia Switzerland Germany Japan Japan Britain* 
exchange rate AUD/USD CHF/USD DEM/USD JPY/USD JPY/USD BP/USD 
Panel A: All observations 
obs. 3590 2499 3879 1928 1938 3879 
mean 4.83% 5.76% 7.27% 13.22% 4.18% 7.50% 
std (daily returns) 0.63% 0.79% 0.69% 0.63% 0.73% 0.66% 
t-stat 1.83 1.44 2.61 3.66 1.00 2.80 
P-value 0.07 0.15 0.01 0.00 0.32 0.01 
Sharpe (1) 0.48 0.46 0.67 1.32 0.36 0.71 
Sharpe (2) -0.04 0.03 0.15 0.67 -0.05 0.18 
Panel B: Remove domestic and foreign interests 
obs. 3590 2499 3879 1928 1938 n.a. 
mean 4.45% 5.72% 7.15% 13.18% 3.71% n.a. 
std (daily returns) 0.63% 0.79% 0.69% 0.63% 0.73% n.a. 
t-stat 1.68 1.43 2.57 3.64 0.89 n.a. 
P-value 0.09 0.15 0.01 0.00 0.37 n.a. 
Sharpe (1) 0.45 0.46 0.66 1.32 0.32 n.a. 
Sharpe (2) -0.08 0.02 0.14 0.67 -0.09 n.a. 
Panel C: Remove returns from t-1 to t when there is intervention at t 
obs. 1741 2327 3531 n.a. 1680 n.a. 
mean -0.26% 4.97% 5.05% n.a. 3.64% n.a. 
std (daily returns) 0.55% 0.78% 0.67% n.a. 0.70% n.a. 
t-stat -0.16 1.32 1.96 n.a. 0.98 n.a. 
P-value 0.87 0.19 0.05 n.a. 0.33 n.a. 
Sharpe (1) -0.03 0.40 0.48 n.a. 0.33 n.a. 
Sharpe (2) -0.63 -0.04 -0.05 n.a. -0.10 n.a. 
date 1 21/03/1985 23/01/1986 21/07/1983 21/07/1983 18/04/1991 21/07/1983 
date 2 29/06/1999 28/12/1995 30/12/1998 29/03/1991 30/12/1998 30/12/1998 
This table shows the statistics of a MA (14) rule on daily foreign exchange rate data. Panel A is the results for 
all observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and 
foreign interests are neglected. Panel C removes returns from t-1 to t when there is intervention at t. obs. is the 
number of daily returns (observations) in each sample, mean is the mean annual return in percentage to the 
trading rule, std (daily returns) is the standard deviation in percentage of the daily returns, t-stat is the t-statistic 
for the null hypothesis that the mean annual return in percentage is zero. P-value is the probability of obtaining 
a test statistic equal to or more extreme than the result obtained from the sample data, given that the null 
hypothesis (the mean annual return in percentage is zero) is true. Sharpe (1) is the expected annual return per 
unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which considers the risk-free rate, date 1 
and date 2 are the beginnings and the ends of the sample data in d/m/y format. * Notes: The daily interest rate 
and intervention data for the BP are unavailable. The mean return in Panel A for this series is therefore 
comprised of the log difference on the exchange rate only. 
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Table 4a 
Daily trading rules returns under trading rule RSI(20) 
Monetary Authority Australia Switzerland Germany Japan Japan Britain* 
exchange rate AUD/USD CHF/USD DEM/USD JPY/USD JPY/USD BP/USD 
Panel A: All observations 
obs. 3583 2492 3872 1921 1931 3872 
mean 1.80% 4.54% 6.93% 13.58% 7.51% 3.10% 
std (daily returns) 0.63% 0.80% 0.69% 0.63% 0.73% 0.67% 
t-stat 0.69 1.13 2.49 3.74 1.79 1.15 
P-value 0.49 0.26 0.01 0.00 0.07 0.25 
Sharpe (1) 0.18 0.36 0.64 1.36 0.65 0.29 
Sharpe (2) -0.35 -0.07 0.12 0.71 0.24 -0.24 
Panel B: Remove domestic and foreign interests 
obs. 3583 2492 3872 1921 1931 n.a. 
mean 1.39% 4.64% 6.89% 13.47% 6.97% n.a. 
std (daily returns) 0.63% 0.79% 0.69% 0.63% 0.73% n.a. 
t-stat 0.53 1.16 2.48 3.71 1.66 n.a. 
P-value 0.60 0.25 0.01 0.00 0.10 n.a. 
Sharpe (1) 0.14 0.37 0.63 1.34 0.60 n.a. 
Sharpe (2) -0.39 -0.06 0.12 0.70 0.19 n.a. 
Panel C: Remove returns from t-1 to t when there is intervention at t 
obs. 1740 2320 3526 n.a. 1673 n.a. 
mean -0.93% 3.18% 4.36% n.a. 3.45% n.a. 
std (daily returns) 0.55% 0.78% 0.67% n.a. 0.70% n.a. 
t-stat -0.58 0.84 1.69 n.a. 0.92 n.a. 
P-value 0.56 0.40 0.09 n.a. 0.36 n.a. 
Sharpe (1) -0.11 0.26 0.41 n.a. 0.31 n.a. 
Sharpe (2) -0.71 -0.18 -0.12 n.a. -0.12 n.a. 
date 1 01/04/1985 03/02/1986 01/08/1983 01/08/1983 29/04/1991 01/08/1983 
date 2 29/06/1999 28/12/1995 30/12/1998 29/03/1991 30/12/1998 30/12/1998 
This table shows the statistics of a RSI (20) rule on daily foreign exchange rate data. Panel A is the results for 
all observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and 
foreign interests are neglected. Panel C removes returns from t-1 to t when there is intervention at t. obs. is the 
number of daily returns (observations) in each sample, mean is the mean annual return in percentage to the 
trading rule, std (daily returns) is the standard deviation in percentage of the daily returns, t-stat is the t-statistic 
for the null hypothesis that the mean annual return in percentage is zero. P-value is the probability of obtaining 
a test statistic equal to or more extreme than the result obtained from the sample data, given that the null 
hypothesis (the mean annual return in percentage is zero) is true. Sharpe (1) is the expected annual return per 
unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which considers the risk-free rate, date 1 
and date 2 are the beginnings and the ends of the sample data in d/m/y format. * Notes: The daily interest rate 
and intervention data for the BP are unavailable. The mean return in Panel A for this series is therefore 
comprised of the log difference on the exchange rate only. 
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Table 4b 
Daily trading rules returns under trading rule MA(20) 
Monetary Authority Australia Switzerland Germany Japan Japan Britain* 
exchange rate AUD/USD CHF/USD DEM/USD JPY/USD JPY/USD BP/USD 
Panel A: All observations 
obs. 3584 2493 3873 1922 1932 3873 
mean 0.34% 6.79% 8.98% 11.42% 3.92% 6.38% 
std (daily returns) 0.63% 0.79% 0.69% 0.63% 0.73% 0.67% 
t-stat 0.13 1.70 3.23 3.15 0.94 2.38 
P-value 0.90 0.09 0.00 0.00 0.35 0.02 
Sharpe (1) 0.03 0.54 0.82 1.14 0.34 0.61 
Sharpe (2) -0.49 0.11 0.31 0.49 -0.07 0.07 
Panel B: Remove domestic and foreign interests 
obs. 3584 2493 3873 1922 1932 n.a. 
mean -0.08% 6.77% 8.90% 11.33% 3.46% n.a. 
std (daily returns) 0.63% 0.79% 0.69% 0.63% 0.73% n.a. 
t-stat -0.03 1.69 3.20 3.12 0.83 n.a. 
P-value 0.98 0.09 0.00 0.00 0.41 n.a. 
Sharpe (1) -0.01 0.54 0.82 1.13 0.30 n.a. 
Sharpe (2) -0.53 0.11 0.30 0.48 -0.11 n.a. 
Panel C: Remove returns from t-1 to t when there is intervention at t 
obs. 1740 2321 3526 n.a. 1674 n.a. 
mean -2.81% 5.60% 5.92% n.a. 3.16% n.a. 
std (daily returns) 0.55% 0.78% 0.67% n.a. 0.70% n.a. 
t-stat -1.75 1.48 2.29 n.a. 0.85 n.a. 
P-value 0.08 0.14 0.02 n.a. 0.40 n.a. 
Sharpe (1) -0.32 0.46 0.56 n.a. 0.29 n.a. 
Sharpe (2) -0.93 0.02 0.03 n.a. -0.14 n.a. 
date 1 29/03/1985 31/01/1986 29/07/1983 29/07/1983 26/04/1991 29/07/1983 
date 2 29/06/1999 28/12/1995 30/12/1998 29/03/1991 30/12/1998 30/12/1998 
This table shows the statistics of a MA (20) rule on daily foreign exchange rate data. Panel A is the results for 
all observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and 
foreign interests are neglected. Panel C removes returns from t-1 to t when there is intervention at t. obs. is the 
number of daily returns (observations) in each sample, mean is the mean annual return in percentage to the 
trading rule, std (daily returns) is the standard deviation in percentage of the daily returns, t-stat is the t-statistic 
for the null hypothesis that the mean annual return in percentage is zero. P-value is the probability of obtaining 
a test statistic equal to or more extreme than the result obtained from the sample data, given that the null 
hypothesis (the mean annual return in percentage is zero) is true. Sharpe (!) is the expected annual return per 
unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which considers the risk-free rate, date 1 
and date 2 are the beginnings and the ends of the sample data in d/m/y format. * Notes: The daily interest rate 
and intervention data for the BP are unavailable. The mean return in Panel A for this series is therefore 
comprised of the log difference on the exchange rate only. 
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Table 5a 
Daily trading rules returns under trading rule RSI(50) 
Monetary Authority Australia Switzerland Germany Japan Japan Britain* 
exchange rate AUD/USD CHF/USD DEM/USD JPY/USD JPY/USD BP/USD 
Panel A: All observations 
obs. 3553 2462 3842 1891 1901 3842 
mean 0.81% 5.66% 4.34% 11.21% 11.02% 2.21% 
std (daily returns) 0.62% 0.79% 0.69% 0.64% 0.73% 0.67% 
t-stat 0.31 1.41 1.55 3.05 2.61 0.82 
P-value 0.76 0.16 0.12 0.00 0.01 0.41 
Sharpe (1) 0.08 0.45 0.40 1.11 0.95 0.21 
Sharpe (2) -0.45 0.02 -0.11 0.47 0.54 -0.32 
Panel B: Remove domestic and foreign interests 
obs. 3553 2462 3842 1891 1901 n.a. 
mean 0.36% 5.75% 4.26% 11.21% 10.34% n.a. 
std (daily returns) 0.62% 0.79% 0.69% 0.64% 0.73% n.a. 
t-stat 0.14 1.43 1.52 3.05 2.44 n.a. 
P-value 0.89 0.15 0.13 0.00 0.01 n.a. 
Sharpe (1) 0.04 0.46 0.39 1.11 0.89 n.a. 
Sharpe (2) -0.50 0.03 -0.12 0.47 0.49 n.a. 
Panel C: Remove returns from t-1 to t when there is intervention at t 
obs. 1733 2290 3500 n.a. 1647 n.a. 
mean -1.39% 5.18% 1.63% n.a. 6.53% n.a. 
std (daily returns) 0.54% 0.77% 0.67% n.a. 0.70% n.a. 
t-stat -0.87 1.37 0.63 n.a. 1.73 n.a. 
P-value 0.38 0.17 0.53 n.a. 0.08 n.a. 
Sharpe (1) -0.16 0.42 0.15 n.a. 0.59 n.a. 
Sharpe (2) -0.77 -0.02 -0.37 n.a. 0.16 n.a. 
date 丨 13/05/1985 18/03/1986 13/09/1983 13/09/1983 11/06/1991 13/09/1983 
date 2 29/06/1999 28/12/1995 30/12/1998 29/03/1991 30/12/1998 30/12/1998 
This tabic shows the statistics of a RSI (50) rule on daily foreign exchange rate data. Panel A is the results for 
all observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and 
foreign interests are neglected. Panel C removes returns from t-1 to t when there is intervention at t. obs. is the 
number of daily returns (observations) in each sample, mean is the mean annual return in percentage to the 
trading rule, std (daily returns) is the standard deviation in percentage of the daily returns, t-stat is the t-statistic 
for the null hypothesis that the mean annual return in percentage is zero. P-value is the probability of obtaining 
a test statistic equal to or more extreme than the result obtained from the sample data, given that the null 
hypothesis (the mean annual return in percentage is zero) is true. Sharpe (1) is the expected annual return per 
unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which considers the risk-free rate, date 1 
and date 2 are the beginnings and the ends of the sample data in d/m/y format. * Notes: The daily interest rate 
and intervention data for the BP are unavailable. The mean return in Panel A for this series is therefore 
comprised of the log difference on the exchange rate only. 
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Table 5b 
Daily trading rules returns under trading rule MA(50) 
Monetary Authority Australia Switzerland Germany Japan Japan Britain* 
exchange rate AUD/USD CHF/USD DEM/USD JPY/USD JPY/USD BP/USD 
Panel A: All observations 
obs. 3554 2463 3843 1892 1902 3843 
mean 0.05% 6.55% 7.70% 11.36% 8.96% 5.22% 
std (daily returns) 0.62% 0.79% 0.69% 0.64% 0.73% 0.67% 
t-stat 0.02 1.63 2.75 3.09 2.12 1.93 
P-value 0.98 0.10 0.01 0.00 0.03 0.05 
Sharpe (1) 0.00 0.52 0.71 1.13 0.77 0.49 
Sharpe (2) -0.53 0.09 0.19 0.49 0.37 -0.03 
Panel B: Remove domestic and foreign interests 
obs. 3554 2463 3843 1892 1902 n.a. 
mean -0.51% 6.63% 7.63% 11.32% 8.25% n.a. 
std (daily returns) 0.62% 0.79% 0.69% 0.64% 0.73% n.a. 
t-stat -0.20 1.65 2.73 3.08 1.95 n.a. 
P-value 0.84 0.10 0.01 0.00 0.05 n.a. 
Sharpe (1) -0.05 0.53 0.70 1.12 0.71 n.a. 
Sharpe (2) -0.59 0.10 0.19 0.48 0.31 n.a. 
Panel C: Remove returns from t-l to t when there is intervention at t 
obs. 丨 2 2 9 1 3501 n.a. 1647 n.a. 
mean -2.38% 6.28% 5.79% n.a. 5.87% n.a. 
std (daily returns) 0.54% 0.77% 0.67% n.a. 0.70% n.a. 
t-stat -1.50 1.66 2.23 n.a. 1.55 n.a. 
P-value 0.13 0.10 0.03 n.a. 0.12 n.a. 
Sharpe (1) -0.28 0.51 0.55 n.a. 0.53 n.a. 
Sharpe (2) -0.89 0.07 0.02 n.a. 0.10 n.a. 
date 1 10/05/1985 17/03/1986 12/09/1983 12/09/1983 10/06/1991 12/09/1983 
date 2 29/06/1999 28/12/1995 30/12/1998 29/03/1991 30/12/1998 30/12/1998 
This table shows the statistics of a MA (50) rule on daily foreign exchange rate data. Panel A is the results for 
all observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and 
foreign interests are neglected. Panel C removes returns from t-l to t when there is intervention at t. obs. is the 
number of daily returns (observations) in each sample, mean is the mean annual return in percentage to the 
trading rule, std (daily returns) is the standard deviation in percentage of the daily returns, t-stat is the t-statistic 
for the null hypothesis that the mean annual return in percentage is zero. P-value is the probability of obtaining 
a test statistic equal to or more extreme than the result obtained from the sample data, given that the null 
hypothesis (the mean annual return in percentage is zero) is true. Sharpe (1) is the expected annual return per 
unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which considers the risk-free rate, date 1 
and date 2 are the beginnings and the ends of the sample data in d/m/y format. * Notes: The daily interest rate 
and intervention data for the BP are unavailable. The mean return in Panel A for this series is therefore 
comprised of the log difference on the exchange rate only. 
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Table 6a 
Daily trading rules returns under trading rule RSI(150) 
Monetary Authority Australia Switzerland Germany Japan Japan Britain* 
exchange rate AUD/USD CHF/USD DEM/USD JPY/USD JPY/USD BP/USD 
Panel A: All observations 
obs. 3453 2362 3742 1791 1801 3742 
mean -0.30% 2.43% 6.20% 7.88% 1.15% 0.65% 
std (daily returns) 0.61% 0.78% 0.69% 0.65% 0.75% 0.67% 
t-stat -0.12 0.60 2.18 2.05 0.26 0.23 
P-value 0.90 0.55 0.03 0.04 0.79 0.82 
Sharpe (1) -0.03 0.20 0.57 0,77 0.10 0.06 
Sharpe (2) -0.57 -0.24 0.06 0.15 -0.30 -0.46 
Panel B: Remove domestic and foreign interests 
obs. 3453 2362 3742 1791 1801 n.a. 
mean -0.45% 2.78% 6.06% 8.06% 0.34% n.a. 
std (daily returns) 0.61% 0.78% 0.69% 0.65% 0.75% n.a. 
t-stat -0.17 0.68 2.12 2.10 0.08 n.a. 
P-value 0.87 0.50 0.03 0.04 0.94 n.a. 
Sharpe (1) -0.05 0.22 0.55 0.79 0.03 n.a. 
Sharpe (2) -0.58 -0.21 0.05 0.17 -0.37 n.a. 
Panel C: Remove returns from t-1 to t when there is intervention at t 
obs. 1669 2190 3406 n.a. 1551 n.a. 
mean -1.49% 1.08% 3.62% n.a. 0.95% n.a. 
std (daily returns) 0.53% 0.76% 0.67% n.a. 0.72% n.a. 
t-stat -0.94 0.28 1.37 n.a. 0.24 n.a. 
P-value 0.35 0.78 0.17 n.a. 0.81 n.a. 
Sharpe (1) -0.18 0.09 0.34 n.a. 0.08 n.a. 
Sharpe (2) -0.79 -0.36 -0.18 n.a. -0.33 n.a. 
date 1 03/10/1985 07/08/1986 08/02/1984 08/02/1984 01/11/1991 08/02/1984 
date 2 29/06/1999 28/12/1995 30/12/1998 29/03/1991 30/12/1998 30/12/1998 
This table shows the statistics of a RSI (150) rule on daily foreign exchange rate data. Panel A is the results for 
all observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and 
foreign interests are neglected. Panel C removes returns from t-1 to t when there is intervention at t. obs. is the 
number of daily returns (observations) in each sample, mean is the mean annual return in percentage to the 
trading rule, std (daily returns) is the standard deviation in percentage of the daily returns, t-stat is the t-statistic 
for the null hypothesis that the mean annual return in percentage is zero. P-value is the probability of obtaining 
a test statistic equal to or more extreme than the result obtained from the sample data, given that the null 
hypothesis (the mean annual return in percentage is zero) is true. Sharpe (1) is the expected annual return per 
unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which considers the risk-free rate, date 1 
and date 2 are the beginnings and the ends of the sample data in d/m/y format. * Notes: The daily interest rate 
and intervention data for the BP are unavailable. The mean return in Panel A for this series is therefore 
comprised of the log difference on the exchange rate only. 
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Table 6b 
Daily trading rules returns under trading rule MA(150) 
Monetary Authority Australia Switzerland Germany Japan Japan Britain* 
exchange rate AUD/USD CHF/USD DEM/USD JPY/USD JPY/USD BP/USD 
Panel A: All observations 
obs. 3454 2363 3743 1792 1802 3743 
mean 2.93% 3.54% 5.57% 10.93% 8.11% 1.22% 
std (daily returns) 0.61% 0.78% 0.69% 0.65% 0.75% 0.67% 
t-stat 1.13 0.87 1.96 2.85 1.84 0.44 
P-value 0.26 0.38 0.05 0.00 0.07 0.66 
Sharpe (1) 0.30 0.29 0.51 1.07 0.69 0.11 
Sharpe (2) -0.23 -0.15 0.01 0.45 0.29 -0.40 
Panel B: Remove domestic and foreign interests 
obs. 3454 2363 3743 1792 1802 n.a. 
mean 2.72% 3.94% 5.65% 10.89% 7.30% n.a. 
std (daily returns) 0.61% 0.78% 0.69% 0.65% 0.75% n.a. 
t-stat 1.05 0.97 1.98 2.83 1.65 n.a. 
P-value 0.29 0.33 0.05 0.00 0.10 n.a. 
Sharpe (1) 0.28 0.32 0.51 1.06 0.62 n.a. 
Sharpe (2) -0.25 -0.12 0.01 0.44 0.22 n.a. 
Panel C: Remove returns from t-1 to t when there is intervention at t 
obs. 1670 2191 3407 n.a. 1552 n.a. 
mean 0.34% 3.17% 2.60% n.a. 5.14% n.a. 
std (daily returns) 0.53% 0.76% 0.67% n.a. 0.72% n.a. 
t-stat 0.21 0.83 0.98 n.a. 1.31 n.a. 
P-value 0.83 0.41 0.33 n.a. 0.19 n.a. 
Sharpe (1) 0.04 0.26 0.24 n.a. 0.45 n.a. 
Sharpe (2) -0.57 -0.19 -0.27 n.a. 0.04 n.a. 
date 1 02/10/1985 06/08/1986 07/02/1984 07/02/1984 31/10/1991 07/02/1984 
date 2 29/06/1999 28/12/1995 30/12/1998 29/03/1991 30/12/1998 30/12/1998 
This table shows the statistics of a MA (150) rule on daily foreign exchange rate data. Panel A is the results for 
all observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and 
foreign interests are neglected. Panel C removes returns from t-1 to t when there is intervention at t. obs. is the 
number of daily returns (observations) in each sample, mean is the mean annual return in percentage to the 
trading rule, std (daily returns) is the standard deviation in percentage of the daily returns, t-stat is the t-statistic 
for the null hypothesis that the mean annual return in percentage is zero. P-value is the probability of obtaining 
a test statistic equal to or more extreme than the result obtained from the sample data, given that the null 
hypothesis (the mean annual return in percentage is zero) is true. Sharpe (1) is the expected annual return per 
unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which considers the risk-free rate, date 1 
and date 2 are the beginnings and the ends of the sample data in d/m/y format. * Notes: The daily interest rate 
and intervention data for the BP are unavailable. The mean return in Panel A for this series is therefore 
comprised of the log difference on the exchange rate only. 
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Table 7 
Autocorrelation functions for the log first differences of the foreign exchange series 
Monetary Authority Australia Switzerland Germany Japan Japan Britain 
exchange rate AUD/USD CHF/USD DEM/USD JPY/USD JPY/USD BP/USD 
ACF(l) 0.037664 0.033878 0.042937 0.070268 0.048242 0.074709 
s.e. 0.016639 0.019953 0.016017 0.022661 0.022619 0.015991 
ACF(2) -0.016392 -0.032140 -0.012209 0.026149 0.011057 0.001806 
s.e. 0.016638 0.019958 0.016033 0.022746 0.022647 0.016040 
ACF(3) -0.045037 -0.001413 0.004583 0.062798 -0.054601 -0.009913 
s.e. 0.016616 0.019971 0.016037 0.022715 0.022610 0.016043 
ACF(4) -0.007578 0.017102 0.003729 -0.020016 0.022565 0.007681 
s.e. 0.016637 0.019971 0.016039 0.022760 0.022639 0.016045 
ACF(5) -0.007209 0.006856 0.021498 0.035098 -0.000620 0.023653 
s.e. 0.016619 0.019977 0.016039 0.022768 0.022655 0.016042 
date 1 04/03/1985 03/01/1986 01/07/1983 01/07/1983 01/04/1991 01/07/1983 
date 2 30/06/1999 29/12/1995 31/12/1998 29/03/1991 30/12/1998 31/12/1998 
This table shows the autocorrelation functions (ACF) for the log first differences of the foreign exchange 
series, from lag one to lag five. s.e. is the standard error of the autocorrelation functions, date 1 and date 2 
are the beginnings and the ends of the sample data in d/m/y format. 
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Table A 
Benchmarks and daily trading rules returns 
Monetary Authority Australia Switzerland Germany Japan Japan Britain* 
exchange rate AUD/USD CHF/USD DEM/USD JPY/USD JPY/USD BP/USD 
Panel 1: All observations 
buy-and-hold -2.38% -5.11% -2.07% -5.15% -0.88% -0.53% 
mean 1.45% 4.57% 6.84% 11.04% 4.87% 4.42% 
Panel II: Remove domestic and foreign interests 
buy-and-hold 0.43% -5.85% -2.72% -6.93% -2.57% n.a. 
mean 1.06% 4.64% 6.76% 10.98% 4.31% n.a. 
date 1 04/03/1985 03/01/1986 01/07/1983 01/07/1983 01/04/1991 01/07/1983 
date 2 30/06/1999 29/12/1995 31/12/1998 29/03/1991 30/12/1998 31/12/1998 
This table shows the statistics of the buy-and-hold strategy and the technical rule on daily foreign exchange rate data. 
Panel I is the results for all observations, unconditional on interest-rate differentials. Panel II shows the results when 
domestic and foreign interests are neglected. Buy-and-hold is the mean annual return in percentage to the 
buy-and-hold strategy, mean is the mean annual return in percentage to the twelve trading rules, date 1 and date 2 are 
the beginnings and the ends of the sample data in d/m/y format. * Notes: The daily interest rate and intervention data 
for the BP are unavailable. The mean return in Panel A for this series is therefore comprised of the log difference on 
the exchange rate only. 
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Table 8a 
Daily trading rules returns under trading rule RSI(9) 
Cross rate 
exchange rate CHF/AUD DEM/AUD DEM/CHF DEM/JPY JPY/AUD JPY/CHF 
Panel A: All observations 
obs. 2503 3469 2503 3882 3468 2503 
mean 7.94% 6.81% 0.55% 8.85% 4.81% 2.92% 
std (daily returns) 0.94% 0.87% 0.28% 0.62% 0.87% 0.63% 
t-stat 1.67 1.83 0.39 3.57 1.29 0.92 
P-value 0.10 0.07 0.70 0.00 0.20 0.36 
Sharpe (1) 0.53 0.49 0.12 0.91 0.35 0.29 
Sharpe (2) 0.17 0.11 -1.08 0.33 -0.03 -0.25 
Panel B: Remove interest-rate differentials 
obs. 2503 3469 2503 3882 3468 2503 
mean 7.80% 6.89% 0.42% 8.74% 4.52% 2.72% 
std (daily returns) 0.94% 0.87% 0.28% 0.62% 0.87% 0.63% 
t-stat 1.64 1.85 0.30 3.52 1.21 0.86 
P-value 0.10 0.06 0.76 0.00 0.23 0.39 
Sharpe (1) 0.52 0.50 0.09 0.90 0.33 0.27 
Sharpe (2) 0.16 0.12 -1.11 0.32 -0.06 -0.27 
date 1 16/01/1986 15/03/1985 16/01/1986 15/07/1983 15/03/1985 16/01/1986 
date 2 28/12/1995 30/12/1998 28/12/1995 29/12/1998 29/12/1998 28/12/1995 
This table shows the statistics of a RSI (9) rule on daily cross-rate data. Panel A is the results for all 
observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and foreign 
interests are neglected, obs. is the number of daily returns (observations) in each sample, mean is the mean 
annual return in percentage to the trading rule, std (daily returns) is the standard deviation in percentage of the 
daily returns, t-stat is the t-statistic for the null hypothesis that the mean annual return in percentage is zero. 
P-value is the probability of obtaining a test statistic equal to or more extreme than the result obtained from the 
sample data, given that the null hypothesis (the mean annual return in percentage is zero) is true. Sharpe (J) is 
the expected annual return per unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which 




Daily trading rules returns under trading rule MA(9) 
Cross rate 
exchange rate CHF/AUD DEM/AUD DEM/CHF DEM/JPY JPY/AUD JPY/CHF 
Panel A: All observations 
obs. 2504 3470 2504 3883 3469 2504 
mean 5.31% 8.03% 1.58% 8.17% 4.14% 6.37% 
std (daily returns) 0.94% 0.87% 0.28% 0.62% 0.87% 0.63% 
t-stat 1.12 2.16 1.11 3.30 1.11 2.00 
P-value 0.26 0.03 0.27 0.00 0.27 0.05 
Sharpe (1) 0.36 0.58 0.35 0.84 0.30 0.64 
Sharpe (2) -0.01 0.20 -0.85 0.26 -0.08 0.10 
Panel B: Remove interest-rate differentials 
obs. 2504 3470 2504 3883 3469 2504 
mean 5.11% 8.03% 1.53% 8.05% 3.78% 6.17% 
std (daily returns) 0.94% 0.87% 0.28% 0.62% 0.87% 0.63% 
t-stat 1.08 2.15 1.07 3.25 1.01 1.94 
P-value 0.28 0.03 0.28 0,00 0.31 0.05 
Sharpe (1) 0.34 0.58 0.34 0.83 0.27 0.62 
Sharpe (2) -0.02 0.20 -0.86 0.25 -0.11 0.08 
date 1 15/01/1986 14/03/1985 15/01/1986 14/07/1983 14/03/1985 15/01/1986 
date 2 28/12/1995 30/12/1998 28/12/1995 29/12/1998 29/12/1998 28/12/1995 
This table shows the statistics of a MA (9) rule on daily cross-rate data. Panel A is the results for all 
observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and foreign 
interests are neglected, obs. is the number of daily returns (observations) in each sample, mean is the mean 
annual return in percentage to the trading rule, std (daily returns) is the standard deviation in percentage of the 
daily returns, t-stat is the t-statistic for the null hypothesis that the mean annual return in percentage is zero. 
P-value is the probability of obtaining a test statistic equal to or more extreme than the result obtained from the 
sample data, given that the null hypothesis (the mean annual return in percentage is zero) is true. Sharpe (1) is 
the expected annual return per unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which 




Daily trading rules returns under trading rule RSI(IO) 
Cross rate 
exchange rate CHF/AUD DEM/AUD DEM/CHF DEM/JPY JPY/AUD JPY/CHF 
Panel A: All observations 
obs. 2502 3468 2502 3881 3467 2502 
mean 10.51% 7.48% 0.13% 8.15% 3.26% 4.46% 
std (daily returns) 0.94% 0.87% 0.28% 0.62% 0.87% 0.63% 
t-stat 2.22 2.01 0.09 3.29 0.87 1.40 
P-value 0.03 0.04 0.93 0.00 0.38 0.16 
Sharpe (1) 0.71 0.54 0.03 0.84 0.24 0.45 
Sharpe (2) 0.34 0.16 -1.17 0.26 -0.15 -0.10 
Panel B: Remove interest-rate differentials 
obs. 2502 3468 2502 3881 3467 2502 
mean 10.29% 7.56% 0.06% 8.05% 3.02% 4.22% 
std (daily returns) 0.94% 0.87% 0.28% 0.62% 0.87% 0.63% 
t-stat 2.17 2.03 0.04 3.24 0.81 1.33 
P-value 0.03 0.04 0.97 0.00 0.42 0.18 
Sharpe (1) 0.69 0.55 0.01 0.83 0.22 0.42 
Sharpe (2) 0.33 0.16 -1.19 0.25 -0.16 -0.12 
date 1 17/01/1986 18/03/1985 17/01/1986 18/07/1983 18/03/1985 17/01/1986 
date 2 28/12/1995 30/12/1998 28/12/1995 29/12/1998 29/12/1998 28/12/1995 
This table shows the statistics of a RSI (10) rule on daily cross-rate data. Panel A is the results for all 
observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and foreign 
interests are neglected, obs. is the number of daily returns (observations) in each sample, mean is the mean 
annual return in percentage to the trading rule, std (daily returns) is the standard deviation in percentage of the 
daily returns, t-stat is the t-statistic for the null hypothesis that the mean annual return in percentage is zero. 
P-value is the probability of obtaining a test statistic equal to or more extreme than the result obtained from the 
sample data, given that the null hypothesis (the mean annual return in percentage is zero) is true. Sharpe (1) is 
the expected annual return per unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which 




Daily trading rules returns under trading rule MA(IO) 
Cross rate 
exchange rate CHF/AUD DEM/AUD DEM/CHF DEM/JPY JPY/AUD JPY/CHF 
Panel A: All observations 
obs. 2503 3469 2503 3882 3468 2503 
mean 4.59% 7.30% 1.21% 7.32% 3.27% 3.79% 
std (daily returns) 0.94% 0.87% 0.28% 0.62% 0.87% 0.63% 
t-stat 0.97 1.96 0.84 2.95 0.88 1.19 
P-value 0.33 0.05 0.40 0.00 0.38 0.23 
Sharpe (1) 0.31 0.53 0.27 0.75 0.24 0.38 
Sharpe (2) -0.06 0.15 -0.93 0.18 -0.15 -0.16 
Panel B: Remove interest-rate differentials 
obs. 2503 3469 2503 3882 3468 2503 
mean 4.38% 7.34% 1.15% 7.19% 2.94% 3.59% 
std (daily returns) 0.94% 0.87% 0.28% 0.62% 0.87% 0.63% 
t-stat 0.92 1.97 0.80 2.90 0.79 1.13 
P-value 0.36 0.05 0.42 0.00 0.43 0.26 
Sharpe (1) 0.29 0.53 0.25 0.74 0.21 0.36 
Sharpe (2) -0.07 0.15 -0.95 0.16 -0.17 -0.18 
date 1 16/01/1986 15/03/1985 16/01/1986 15/07/1983 15/03/1985 16/01/1986 
date 2 28/12/1995 30/12/1998 28/12/1995 29/12/1998 29/12/1998 28/12/1995 
This table shows the statistics of a MA (10) rule on daily cross-rate data. Panel A is the results for all 
observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and foreign 
interests are neglected, obs. is the number of daily returns (observations) in each sample, mean is the mean 
annual return in percentage to the trading rule, std (daily returns) is the standard deviation in percentage of the 
daily returns, t-stat is the t-statistic for the null hypothesis that the mean annual return in percentage is zero. 
P-value is the probability of obtaining a test statistic equal to or more extreme than the result obtained from the 
sample data, given that the null hypothesis (the mean annual return in percentage is zero) is true. Sharpe (J) is 
the expected annual return per unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which 




Daily trading rules returns under trading rule RS1(14) 
Cross rate 
exchange rate CHF/AUD DEM/AUD DEM/CHF DEM/JPY JPY/AUD JPY/CHF 
Panel A: All observations 
obs. 2498 3464 2498 3877 3463 2498 
mean 5.13% 4.75% 0.59% 6.46% 5.85% 8.50% 
std (daily returns) 0.94% 0.87% 0.28% 0.62% 0.87% 0.63% 
t-stat 1.08 1.27 0.41 2.60 1.56 2.67 
P-value 0.28 0.20 0.68 0.01 0.12 0.01 
Sharpe (1) 0.34 0.34 0.13 0.66 0.42 0.85 
Sharpe (2) -0.02 -0.04 -1.07 0.09 0.04 0.31 
Panel B: Remove interest-rate differentials 
obs. 2498 3464 2498 3877 3463 2498 
mean 5.02% 4.88% 0.45% 6.34% 5.67% 8.20% 
std (daily returns) 0.94% 0.87% 0.28% 0.62% 0.87% 0.63% 
t-stat 1.06 1.31 0.32 2.55 1.52 2.58 
P-value 0.29 0.19 0.75 0.01 0.13 0.01 
Sharpe (1) 0.34 0.35 0.10 0.65 0.41 0.82 
Sharpe (2) -0.03 -0.03 -1.10 0.08 0.03 0.28 
date 1 24/01/1986 22/03/1985 24/01/1986 22/07/1983 22/03/1985 24/01/1986 
date 2 28/12/1995 30/12/1998 28/12/1995 29/12/1998 29/12/1998 28/12/1995 
This table shows the statistics of a RSI (14) rule on daily cross-rate data. Panel A is the results for all 
observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and foreign 
interests are neglected, obs. is the number of daily returns (observations) in each sample, mean is the mean 
annual return in percentage to the trading rule, std (daily returns) is the standard deviation in percentage of the 
daily returns, t-stat is the t-statistic for the null hypothesis that the mean annual return in percentage is zero. 
P-value is the probability of obtaining a test statistic equal to or more extreme than the result obtained from the 
sample data, given that the null hypothesis (the mean annual return in percentage is zero) is true. Sharpe (I) is 
the expected annual return per unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which 




Daily trading rules returns under trading rule MA(14) 
Cross rate 
exchange rate CHF/AUD DEM/AUD DEM/CHF DEM/JPY JPY/AUD JPY/CHF 
Panel A: All observations 
obs. 2499 3465 2499 3878 3464 2499 
mean 8.77% 8.05% 0.65% 9.14% 6.08% 6.22% 
std (daily returns) 0.94% 0.87% 0.28% 0.62% 0.87% 0.63% 
t-stat 丨.85 2.16 0.46 3.68 1.63 1.95 
P-value 0.06 0.03 0.65 0.00 0.10 0.05 
Sharpe (1) 0.59 0.58 0.15 0.94 0.44 0.62 
Sharpe (2) 0.23 0.20 -1.06 0.36 0.06 0.08 
Panel B: Remove interest-rate differentials 
obs. 2499 3465 2499 3878 3464 2499 
mean 8.56% 8.14% 0.57% 9.03% 5.85% 5.94% 
std (daily returns) 0.94% 0.87% 0.28% 0.62% 0.87% 0.63% 
t-stat 丨.80 2.18 0.40 3.64 1.56 1.87 
P-value 0.07 0.03 0.69 0.00 0.12 0.06 
Sharpe (1) 0.57 0.59 0.13 0.93 0.42 0.59 
Sharpe (2) 0.21 0.21 -1.08 0.35 0.04 0.05 
date 1 23/01/1986 21/03/1985 23/01/1986 21/07/1983 21/03/1985 23/01/1986 
date 2 28/12/1995 30/12/1998 28/12/1995 29/12/1998 29/12/1998 28/12/1995 
This table shows the statistics of a MA (14) rule on daily cross-rate data. Panel A is the results for all 
observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and foreign 
interests are neglected, obs. is the number of daily returns (observations) in each sample, mean is the mean 
annual return in percentage to the trading rule, std (daily returns) is the standard deviation in percentage of the 
daily returns, t-stat is the t-statistic for the null hypothesis that the mean annual return in percentage is zero. 
P-value is the probability of obtaining a test statistic equal to or more extreme than the result obtained from the 
sample data, given that the null hypothesis (the mean annual return in percentage is zero) is true. Sharpe (1) is 
the expected annual return per unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which 
considers the risk-free rate, date I and date 2 are the beginnings and the ends of the sample data in d/m/y 
format. 
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Table 1 la 
Daily trading rules returns under trading rule RSI(20) 
Cross rate 
exchange rate CHF/AUD DEM/AUD DEM/CHF DEM/JPY JPY/AUD JPY/CHF 
Panel A: All observations 
obs. 2492 3458 2492 3871 3457 2492 
mean 7.77% 3.59% 1.03% 6.75% 6.57% 5.50% 
std (daily returns) 0.94% 0.87% 0.28% 0.62% 0.87% 0.63% 
t-stat 1.63 0.96 0.72 2.71 1.76 1.73 
P-value 0.10 0.34 0.47 0.01 0.08 0.08 
Sharpe (1) 0.52 0.26 0.23 0.69 0.48 0.55 
Sharpe (2) 0.16 -0.12 -0.97 0.12 0.09 0.01 
Panel B: Remove interest-rate differentials 
obs. 2492 3458 2492 3871 3457 2492 
mean 7.73% 3.82% 0.99% 6.66% 6.31% 5.28% 
std (daily returns) 0.94% 0.87% 0.28% 0.62% 0.87% 0.63% 
t-stat 1.62 1.02 0.69 2.68 1.69 1.66 
P-value 0.11 0.31 0.49 0.01 0.09 0.10 
Sharpe (1) 0.52 0.28 0.22 0.68 0.46 0.53 
Sharpe (2) 0.16 -0.11 -0.98 0.11 0.08 -0.01 
date 1 03/02/1986 01/04/1985 03/02/1986 01/08/1983 01/04/1985 03/02/1986 
date 2 28/12/1995 30/12/1998 28/12/1995 29/12/1998 29/12/1998 28/12/1995 
This table shows the statistics of a RSI (20) rule on daily cross-rate data. Panel A is the results for all 
observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and foreign 
interests are neglected, obs. is the number of daily returns (observations) in each sample, mean is the mean 
annual return in percentage to the trading rule, std (daily returns) is the standard deviation in percentage of the 
daily returns, t-stat is the t-statistic for the null hypothesis that the mean annual return in percentage is zero. 
P-value is the probability of obtaining a test statistic equal to or more extreme than the result obtained from the 
sample data, given that the null hypothesis (the mean annual return in percentage is zero) is true. Sharpe (1) is 
the expected annual return per unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which 
considers the risk-free rate, date I and date 2 are the beginnings and the ends of the sample data in d/m/y 
format. 
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Table l i b 
Daily trading rules returns under trading rule MA(20) 
Cross rate 
exchange rate CHF/AUD DEM/AUD DEM/CHF DEM/JPY JPY/AUD JPY/CHF 
Panel A: All observations 
obs. 2493 3459 2493 3872 3458 2493 
mean 7.97% 10.19% 1.88% 8.04% 4.79% 7.17% 
std (daily returns) 0.94% 0.87% 0.28% 0.62% 0.88% 0.63% 
t-stat 1.68 2.73 1.31 3.23 1.28 2.25 
P-value 0.09 0.01 0.19 0.00 0.20 0.02 
Sharpe (1) 0.53 0.74 0.42 0.83 0.35 0.72 
Sharpe (2) 0.17 0.36 -0.78 0.25 -0.04 0.18 
Panel B: Remove interest-rate differentials 
obs. 2493 3459 2493 3872 3458 2493 
mean 7.85% 10.36% 1.75% 7.94% 4.56% 6.85% 
std (daily returns) 0.94% 0.87% 0.28% 0.62% 0.88% 0.63% 
t-stat 1.65 2.78 1.22 3.19 1.22 2.16 
P-value 0.10 0.01 0.22 0.00 0.22 0.03 
Sharpe (1) 0.53 0.75 0.39 0.81 0.33 0.69 
Sharpe (2) 0.16 0.37 -0.82 0.24 -0.05 0.14 
date 1 31/01/1986 29/03/1985 31/01/1986 29/07/1983 29/03/1985 31/01/1986 
date 2 28/12/1995 30/12/1998 28/12/1995 29/12/1998 29/12/1998 28/12/1995 
This table shows the statistics of a MA (20) rule on daily cross-rate data. Panel A is the results for all 
observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and foreign 
interests are neglected, obs. is the number of daily returns (observations) in each sample, mean is the mean 
annual return in percentage to the trading rule, std (daily returns) is the standard deviation in percentage of the 
daily returns, t-stat is the t-statistic for the null hypothesis that the mean annual return in percentage is zero. 
P-value is the probability of obtaining a test statistic equal to or more extreme than the result obtained from the 
sample data, given that the null hypothesis (the mean annual return in percentage is zero) is true. Sharpe (1) is 
the expected annual return per unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which 




Daily trading rules returns under trading rule RSI(50) 
Cross rate 
exchange rate CHF/AUD DEM/AUD DEM/CHF DEM/JPY JPY/AUD JPY/CHF 
Panel A: All observations 
obs. 2462 3428 2462 3841 3427 2462 
mean 0.66% 2.08% 1.65% 3.93% 6.43% 6.07% 
std (daily returns) 0.94% 0.86% 0.28% 0.62% 0.87% 0.63% 
t-stat 0.14 0.56 1.15 1.57 1.73 1.89 
P-value 0.89 0.58 0.25 0.12 0.08 0.06 
Sharpe (1) 0.04 0.15 0.37 0.40 0.47 0.61 
Sharpe (2) -0.32 -0.23 -0.84 -0.17 0.09 0.07 
Panel B: Remove interest-rate differentials 
obs. 2462 3428 2462 3841 3427 2462 
mean 0.91% 2.67% 1.63% 3.82% 6.62% 5.91% 
std (daily returns) 0.94% 0.86% 0.28% 0.62% 0.87% 0.63% 
t-stat 0.19 0.72 1.14 1.52 1.78 1.84 
P-value 0.85 0.47 0.25 0.13 0.08 0.07 
Sharpe (1) 0.06 0.20 0.36 0.39 0.48 0.59 
Sharpe (2) -0.30 -0.19 -0.84 -0.18 0.10 0.05 
d a t e l 18/03/1986 13/05/1985 18/03/1986 13/09/1983 13/05/1985 18/03/1986 
date 2 28/12/1995 30/12/1998 28/12/1995 29/12/1998 29/12/1998 28/12/1995 
This table shows the statistics of a RSI (50) rule on daily cross-rate data. Panel A is the results for all 
observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and foreign 
interests are neglected, obs. is the number of daily returns (observations) in each sample, mean is the mean 
annual return in percentage to the trading rule, std (daily returns) is the standard deviation in percentage of the 
daily returns, t-stat is the t-statistic for the null hypothesis that the mean annual return in percentage is zero. 
P-value is the probability of obtaining a test statistic equal to or more extreme than the result obtained from the 
sample data, given that the null hypothesis (the mean annual return in percentage is zero) is true. Sharpe (J) is 
the expected annual return per unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which 




Daily trading rules returns under trading rule MA(50) 
Cross rate 
exchange rate CHF/AUD DEM/AUD DEM/CHF DEM/JPY JPY/AUD JPY/CHF 
Panel A: All observations 
obs. 2463 3429 2463 3842 3428 2463 
mean 4.01% 2.91% 1.59% 6.45% 7.42% 6.68% 
std (daily returns) 0.94% 0.86% 0.28% 0.62% 0.87% 0.63% 
t-stat 0.84 0.79 1.11 2.58 2.00 2.08 
P-value 0.40 0.43 0.27 0.01 0.05 0.04 
Sharpe (1) 0.27 0.21 0.36 0.66 0.54 0.67 
Sharpe (2) -0.09 -0.17 -0.85 0.09 0.16 0.13 
Panel B: Remove interest-rate differentials 
obs. 2463 3429 2463 3842 3428 2463 
mean 4.12% 3.48% 1.52% 6.36% 7.38% 6.44% 
std (daily returns) 0.94% 0.86% 0.28% 0.62% 0.87% 0.63% 
t-stat 0.86 0.94 1.06 2.54 1.98 2.01 
P-value 0.39 0.35 0.29 0.01 0.05 0.04 
Sharpe (1) 0.28 0.26 0.34 0.65 0.54 0.64 
Sharpe (2) -0.09 -0.13 -0.87 0.08 0.16 0.10 
date 1 17/03/1986 10/05/1985 17/03/1986 12/09/1983 10/05/1985 17/03/1986 
date 2 28/12/1995 30/12/1998 28/12/1995 29/12/1998 29/12/1998 28/12/1995 
This table shows the statistics of a MA (50) rule on daily cross-rate data. Panel A is the results for all 
observations, unconditional on interest-rate differentials. Panel B shows the results when domestic and foreign 
interests are neglected, obs. is the number of daily returns (observations) in each sample, mean is the mean 
annual return in percentage to the trading rule, std (daily returns) is the standard deviation in percentage of the 
daily returns, t-stat is the t-statistic for the null hypothesis that the mean annual return in percentage is zero. 
P-value is the probability of obtaining a test statistic equal to or more extreme than the result obtained from the 
sample data, given that the null hypothesis (the mean annual return in percentage is zero) is true. Sharpe (I) is 
the expected annual return per unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which 




Daily trading rules returns under trading rule RSI(150) 
Cross rate 
exchange rate CHF/AUD DEM/AUD DEM/CHF DEM/JPY JPY/AUD JPY/CHF 
Panel A: All 
observations 
obs. 2362 3328 2362 3741 3327 2362 
mean -1.37% 3.36% -0.71% 0.99% 1.97% 0.73% 
std (daily returns) 0.92% 0.86% 0.28% 0.62% 0.87% 0.64% 
t-stat -0.29 0.90 -0.48 0.39 0.52 0.22 
P-value 0.77 0.37 0.63 0.70 0.60 0.83 
Sharpe (1) -0.09 0.25 -0.16 0.10 0.14 0.07 
Sharpe (2) -0.47 -0.14 -1.37 -0.46 -0.23 -0.47 
Panel B: Remove interest-rate differentials 
obs. 2362 3328 2362 3741 3327 2362 
mean -0.63% 4.24% -0.59% 0.88% 2.12% 0.71% 
std (daily returns) 0.92% 0.86% 0.28% 0.62% 0.87% 0.64% 
t-stat -0.13 1.13 -0.40 0.34 0.56 0.22 
P-value 0.90 0.26 0.69 0.73 0.58 0.83 
Sharpe (1) -0.04 0.31 -0.13 0.09 0.15 0.07 
Sharpe (2) -0.42 -0.07 -1.34 -0.47 -0.22 -0.47 
date 1 07/08/1986 03/10/1985 07/08/1986 08/02/1984 03/10/1985 07/08/1986 
date 2 28/12/1995 30/12/1998 28/12/1995 29/12/1998 29/12/1998 28/12/1995 
This table shows the statistics of a RSI (150) rule on daily cross-rate data. Panel A is the results for all observations, 
unconditional on interest-rate differentials. Panel B shows the results when domestic and foreign interests are neglected, obs. is 
the number of daily returns (observations) in each sample, mean is the mean annual return in percentage to the trading rule, std 
(daily returns) is the standard deviation in percentage of the daily returns, t-stat is the t-statistic for the null hypothesis that the 
mean annual return in percentage is zero. P-value is the probability of obtaining a test statistic equal to or more extreme than the 
result obtained from the sample data, given that the null hypothesis (the mean annual return in percentage is zero) is true. Sharpe 
(I) is the expected annual return per unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which considers the 
risk-free rate, date I and date 2 are the beginnings and the ends of the sample data in d/m/y format. 
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Table 13b 
Daily trading rules returns under trading rule MA(150) 
Cross rate 
exchange rate CHF/AUD DEM/AUD DEM/CHF DEM/JPY JPY/AUD JPY/CHF 
Panel A: All 
observations 
obs. 2363 3329 2363 3742 3328 2363 
mean -2.53% 5.46% 0.10% 3.42% 5.69% 5.73% 
std (daily returns) 0.92% 0.86% 0.28% 0.62% 0.87% 0.64% 
t-stat -0.53 1.46 0.07 1.34 1.51 1.74 
P-value 0.60 0.14 0.94 0.18 0.13 0.08 
Sharpe (1) -0.17 0.40 0.02 0.35 0.42 0.57 
Sharpe (2) -0.55 0.02 -1.19 -0.21 0.04 0.03 
Panel B: Remove interest-rate differentials 
obs. 2363 3329 2363 3742 3328 2363 
mean -2.04% 6.25% 0.13% 3.25% 5.59% 5.60% 
std (daily returns) 0.92% 0.86% 0.28% 0.62% 0.87% 0.63% 
t-stat -0.43 1.67 0.09 1.27 1.48 1.70 
P-value 0.67 0.10 0.93 0.20 0.14 0.09 
Sharpe (1) -0.14 0.46 0.03 0.33 0.41 0.56 
Sharpe (2) -0.51 0.08 -1.18 -0.23 0.03 0.02 
date 1 06/08/1986 02/10/1985 06/08/1986 07/02/1984 02/10/1985 06/08/1986 
date 2 28/12/1995 30/12/1998 28/12/1995 29/12/1998 29/12/1998 28/12/1995 
This table shows the statistics of a MA (150) rule on daily cross-rate data. Panel A is the results for all observations, 
unconditional on interest-rate differentials. Panel B shows the results when domestic and foreign interests are neglected, obs. is 
the number of daily returns (observations) in each sample, mean is the mean annual return in percentage to the trading rule, std 
(daily returns) is the standard deviation in percentage of the daily returns, t-stat is the t-statistic for the null hypothesis that the 
mean annual return in percentage is zero. P-value is the probability of obtaining a test statistic equal to or more extreme than the 
result obtained from the sample data, given that the null hypothesis (the mean annual return in percentage is zero) is true. Sharpe 
(1) is the expected annual return per unit of risk to a trading rule. Sharpe (2) is the annualized Sharpe ratio which considers the 
risk-free rate, date 1 and date 2 are the beginnings and the ends of the sample data in d/m/y format. 
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Table 14 
Autocorrelation functions for the log first differences of the cross rate series 
Cross rate 
exchange rate CHF/AUD DEM/AUD DEM/CHF DEM/JPY JPY/AUD JPY/CHF 
ACF(l) 0.056047 0.060242 -0.022310 0.069103 0.041035 0.045756 
s.e. 0.019934 0.016934 0.019951 0.016002 0.016946 0.019946 
ACF(2) -0.012687 -0.007830 0.005420 0.016179 -0.006648 -0.005090 
s.e. 0.019959 0.016942 0.019963 0.016039 0.016957 0.019970 
ACF(3) -0.025942 -0.018258 -0.028579 -0.028500 -0.014212 -0.011403 
s.e. 0.019959 0.016933 0.019959 0.016037 0.016955 0.019976 
ACF(4) 0.020323 -0.003519 0.025504 0.000013 0.004488 0.017518 
s.e. 0.019963 0.016940 0.019965 0.016046 0.016959 0.019977 
ACF(5) 0.008391 0.006381 -0.019882 -0.004642 0.009151 -0.032562 
s.e. 0.019970 0.016942 0.019974 0.016050 0.016962 0.019977 
date 1 03/01/1986 04/03/1985 03/01/1986 01/07/1983 04/03/1985 03/01/1986 
date 2 29/12/1995 31/12/1998 29/12/1995 30/12/1998 30/12/1998 29/12/1995 
This table shows the autocorrelation functions (ACF) for the log first differences of the cross-rate series, from 
lag one to lag five. s.e. is the standard error of the autocorrelation functions, date 1 and date 2 are the 
beginnings and the ends of the sample data in d/m/y format. 
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Table B 
Benchmarks and daily trading rules returns 
Monetary Authority 
exchange rate CHF/AUD DEM/AUD DEM/CHF DEM/JPY JPY/AUD JPY/CHF 
Panel I: All observations 
buy-and-hold -0.81% -2.82% -0.40% 0.97% -2.36% -0.49% 
mean 4.90% 5.83% 0.86% 6.47% 5.02% 5.34% 
Panel II: Remove domestic and foreign interests 
buy-and-hold -4.97% -6.11% 0.44% 2.05% -6.91% -0.89% 
mean 4.93% 6.14% 0.80% 6.36% 4.86% 5.14% 
date 1 03/01/1986 04/03/1985 03/01/1986 01/07/1983 04/03/1985 03/01/1986 
date 2 29/12/1995 31/12/1998 29/12/1995 30/12/1998 30/12/1998 29/12/1995 
This table shows the statistics of the buy-and-hold strategy and the technical rule on daily foreign exchange rate data. 
Panel I is the results for all observations, unconditional on interest-rate differentials. Panel II shows the results when 
domestic and foreign interests are neglected. Buy-and-hold is the mean annual return in percentage to the buy-and-hold 
strategy, mean is the mean annual return in percentage to the twelve trading rules, date 1 and date 2 are the beginnings 
and the ends of the sample data in d/m/y format. 
Appendix 27 
• All Observations • Interventions Removed 
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Fig. 1. The impact of removing central bank interventions on the mean annual returns for the RSI (9) trading 
strategy. Notes: Japanese intervention data begin from 1 April 1991，trading rule returns after removing 
government operations in previous years cannot be derived. This analysis therefore examines two daily exchange 
rate series for the JPY against the USD. The first series begins on 1 July 1983，which is corresponding to Neely's 
(2002) paper, and ends on 29 March 1991，without calculating profits after intervention. The other series is ranged 
from 1 April 1991 to 30 December 1998 with gains after eliminating government participation. This picture shows 
the latter series. 
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• All Observations • Interventions Removed 
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Fig. 2. The impact of removing central bank interventions on the mean annual returns for the MA (9) trading 
strategy. Notes: Japanese intervention data begin from 1 April 1991，trading rule returns after removing 
government operations in previous years cannot be derived. This analysis therefore examines two daily exchange 
rate series for the JPY against the USD. The first series begins on 1 July 1983，which is corresponding to Neely's 
(2002) paper, and ends on 29 March 1991，without calculating profits after intervention. The other series is ranged 
f rom 1 April 1991 to 30 December 1998 with gains after eliminating government participation. This picture shows 
the latter series. 
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• All Observations • Interventions Removed 
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Fig. 3. The impact of removing central bank interventions on the mean annual returns for the RSI (10) trading 
strategy. Notes: Japanese intervention data begin from 1 April 1991, trading rule returns after removing 
government operations in previous years cannot be derived. This analysis therefore examines two daily exchange 
rate series for the JPY against the USD. The first series begins on 1 July 1983, which is corresponding to Neely's 
(2002) paper, and ends on 29 March 1991，without calculating profits after intervention. The other series is ranged 
from 1 April 1991 to 30 December 1998 with gains after eliminating government participation. This picture shows 
the latter series. 
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• All Observations • Interventions Removed 
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Fig. 4. The impact of removing central bank interventions on the mean annual returns for the MA (10) trading 
strategy. Notes: Japanese intervention data begin from 1 April 1991, trading rule returns after removing 
government operations in previous years cannot be derived. This analysis therefore examines two daily exchange 
rate series for the JPY against the USD. The first series begins on 1 July 1983, which is corresponding to Neely's 
(2002) paper, and ends on 29 March 1991，without calculating profits after intervention. The other series is ranged 
from 1 April 1991 to 30 December 1998 with gains after eliminating government participation. This picture shows 
the latter series. 
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Fig. 5. The impact of removing central bank interventions on the mean annual returns for the RSI (14) trading 
strategy. Notes: Japanese intervention data begin from 1 April 1991，trading rule returns after removing 
government operations in previous years cannot be derived. This analysis therefore examines two daily exchange 
rate series for the JPY against the USD. The first series begins on 1 July 1983，which is corresponding to Neely's 
(2002) paper, and ends on 29 March 1991，without calculating profits after intervention. The other series is ranged 
from I April 1991 to 30 December 1998 with gains after eliminating government participation. This picture shows 
the latter series. 
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Fig. 6. The impact of removing central bank interventions on the mean annual returns for the MA (14) trading 
strategy. Notes: Japanese intervention data begin from 1 April 1991，trading rule returns after removing 
government operations in previous years cannot be derived. This analysis therefore examines two daily exchange 
rate series for the JPY against the USD. The first series begins on 1 July 1983, which is corresponding to Neely's 
(2002) paper, and ends on 29 March 1991，without calculating profits after intervention. The other series is ranged 
from 1 April 1991 to 30 December 1998 with gains after eliminating government participation. This picture shows 
the latter series. 
Appendix 33 
• All Observations • Interventions Removed 
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Fig. 7. The impact of removing central bank interventions on the mean annual returns for the RSI (20) trading 
strategy. Notes: Japanese intervention data begin from 1 April 1991, trading rule returns after removing 
government operations in previous years cannot be derived. This analysis therefore examines two daily exchange 
rate series for the JPY against the USD. The first series begins on 1 July 1983，which is corresponding to Neely's 
(2002) paper, and ends on 29 March 1991, without calculating profits after intervention. The other series is ranged 
from 1 April 1991 to 30 December 1998 with gains after eliminating government participation. This picture shows 
the latter series. 
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Fig. 8. The impact of removing central bank interventions on the mean annual returns for the MA (20) trading 
strategy. Notes: Japanese intervention data begin from 1 April 1991, trading rule returns after removing 
government operations in previous years cannot be derived. This analysis therefore examines two daily exchange 
rate series for the JPY against the USD. The first series begins on 1 July 1983，which is corresponding to Neely's 
(2002) paper, and ends on 29 March 1991，without calculating profits after intervention. The other series is ranged 
from 1 April 1991 to 30 December 1998 with gains after eliminating government participation. This picture shows 
the latter series. 
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Fig. 9. The impact of removing central bank interventions on the mean annual returns for the RSI (50) trading 
strategy. Notes: Japanese intervention data begin from 1 April 1991, trading rule returns after removing 
government operations in previous years cannot be derived. This analysis therefore examines two daily exchange 
rate series for the JPY against the USD. The first series begins on 1 July 1983, which is corresponding to Neely's 
(2002) paper, and ends on 29 March 1991, without calculating profits after intervention. The other series is ranged 
from 1 April 1991 to 30 December 1998 with gains after eliminating government participation. This picture shows 
the latter series. 
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• All Observations • Interventions Removed 
10.00% 
8 . 0 0 % 丨 、 
•、’ . 讓，-•_.. • 
V. • , I.-,- V •、.，.. I • ,.1. •. 
... ！ 
I J.-...::' 
• 讓 _ _ 
I 4.00% • — — — — ： ： • • • ： • — 
0.00% — L — i ® 
A U D ^ B CHF/USD DEM/USD JPY/USD 
-4.00% 
Fig. 10. The impact of removing central bank interventions on the mean annual returns for the MA (50) trading 
strategy. Notes: Japanese intervention data begin from 1 April 1991, trading rule returns after removing 
government operations in previous years cannot be derived. This analysis therefore examines two daily exchange 
rate series for the JPY against the USD. The first series begins on 1 July 1983, which is corresponding to Neely's 
(2002) paper, and ends on 29 March 1991，without calculating profits after intervention. The other series is ranged 
from 1 April 1991 to 30 December 1998 with gains after eliminating government participation. This picture shows 
the latter series. 
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Fig. 11. The impact of removing central bank interventions on the mean annual returns for the RSI (150) trading 
strategy. Notes: Japanese intervention data begin from 1 April 1991, trading rule returns after removing 
government operations in previous years cannot be derived. This analysis therefore examines two daily exchange 
rate series for the JPY against the USD. The first series begins on 1 July 1983，which is corresponding to Neely's 
(2002) paper, and ends on 29 March 1991，without calculating profits after intervention. The other series is ranged 
from 1 April 1991 to 30 December 1998 with gains after eliminating government participation. This picture shows 
the latter series. 
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Fig. 12. The impact of removing central bank interventions on the mean annual returns for the MA (150) trading 
strategy. Notes: Japanese intervention data begin from 1 April 1991, trading rule returns after removing 
government operations in previous years cannot be derived. This analysis therefore examines two daily exchange 
rate series for the JPY against the USD. The first series begins on 1 July 1983，which is corresponding to Neely's 
(2002) paper, and ends on 29 March 1991, without calculating profits after intervention. The other series is ranged 
from 1 April 1991 to 30 December 1998 with gains after eliminating government participation. This picture shows 
the latter series. 
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